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SEVEN OUT OF EVERY TEN MOTOR CARS BUILT TODAY 
ARE EQUIPPED WITH AC SPARK PLUGS...BECAUSE THEY 
> ane Gelder SPARK PLUGS 


in seven out of 


today. 


ACs owe their leadershi 
tures: (1) 01 


elusive AC ins if AC SPARK PLUG CO. 


qualities with n + si PUNT, MIEKIGAM © ST. CATHARINES, ONTAMIG 


A CERTIFIED INTERVIEW WITH ROBERT RICE, GAS 
STATION MANAGER, 59 ALGER AVE., DETROIT, MICH. 


SR ATUMALLY, WW 


‘Standard Models: 2-door sedan £165; 4-door 
sedan $510; rumble coupe $145; business Floating Power engine mountings, hydra 
coupe $15, De Luxe Models: lic brakes, safety-steel bodies standard. All 
$525; 4door sedan $575; conv. coupe $595; prices F.0.B.factory.and subjecttochange. 


NEW PLYMOUTH SIX 


FLOATING POWER + SAFETY-STEEL BODY + HYDRAULIC BRAKES 


‘NOVEMBER, 1933 


«,..and now I'm driving 
my THIRD Plymouth” 


TE X0U SAW andre carsaday 
—talked to all the owners —“‘got 
id got under” as often as Bob 
you'd know “all three” 
cars pretty well 
So the important this 
story is this: Bob Ri 
Plymouth is his third, 
Plymouth’s solid foundation—a 


in this, 
present 


was another. 
But the 
was an ac 
Two cars 
in his Plymouth. His car went 
but neither he 


ine of glass was broken! 

You can't sell him anything but 

a safety-steel body after that! 
BoB RICE calls Plymouth 
people's automobile” . 
Floating Power engine mou 
safety-steel body and hydraulic 
brakes make it modern, 

“Look at all three” low-priced 
cars—ride in them—compare the 
way they're built—and you can buy 
as soundly as Bob Rice did. 
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How a man of 40 can retire 
15 years from today 


'T makes no difference if your carefully laid plans for 
‘saving have been upset by the depression, It makes 
ho difference if you are worth half as much today as you 
were in 1929, 
Now, by following a simple, definite Retirement Income 
Plan, you can arrange to quit work forever fifteen years 


from today with a monthly income guaranteed toyou forlife, 

‘Not only that, but if something should happen to you be- 
fore that time, we would pay your wife a monthly income 
as Jong as she lived. Or if you should be disabled, and were 
unable to continue your payments, we would make them 
for you and pay you a disability income besidest 


$250 a Month beginning at age 55 


Suppose you decide that you want to be 
able to retire on $250 month beginning at 
55. Here is what you get: 

‘A checke for $250 when you reach 55 

fand a check for $250 every month there- 

fafter as long as you live. 

22. A life income for your wife if you die 

before retirement age. 

3. A monthly disability income for your- 

self if before age $5 serious illness or ac- 

cident stops your earning power for good. 
Tesounds too good to be true. But itis’t. 

‘There are no “catches” in it, for the Plan 
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is guaranteed by an 82-year-old company 
‘with $00,000,000 insurance in force. Ifyou 
‘rein good physical trim, and are willing 
to lay aside a modest portion of your in- 
‘come every month, you can have freedom 
from money worries and you can have all 
the joys of recreation or travel when the 
time comes at which every man wants 
‘them most. 

‘The Plan is not limited to men of 40, 
‘You may be older or younger. The income 
is not limited to $250 a month, It ean be 
more of less. And you can retire at any of 
the following ages you wish:$5,60,65,0r70, 


PHOENIX 
MUTUAL 


LIFE INSURANCE CO. 
Home Office: Hartford, Conn. 
Established in 1851 


‘How much does it cost? When we know 
‘your exact age, we shall be glad to tell you. 
In the long run, the Plan will probably 
‘cont nothing, because, in most cases, every 
‘cent and more comes back to you at re 
Hlrement age. 

‘Write your date of birth in the coupon 
‘below and mail it today. You will receive, 
‘without cost or obligation, a copy of the 
interesting illustrated booklet shown at 
the left. It tells all about the new Phoenix 
‘Mutual Retirement Income Plan. Send for 
‘your copy of the booklet now. The coupon 
is for your convenience. 
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In This Issue—Hundreds of Fascinating Articles Tell the 
Latest News of Laboratory Discoveries, Scientific 
Triumphs, and Amazing New Inventions 
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70 SUCCESS 
IN AVIATION/ 


Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL * 


‘This book will save manths of time and hundreds 

‘ol dollars hy giving you a thorough ground tain: 
it In. Aviation, "You. need ie whether you're 
ing to be a pilot. mechanic, radio operat 


thts 700 pages and 250 diagrams and 
trains covey he bole tld expertly that 
IC itl always be a reliable reference book 
doom after you've Bnsbed your preliminary work! 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 


all by leading 
authorities 
All Covered in Fallest Detail 


Al 
‘te 


ce and Amphiians= The 
Planes—Power: an -—The 


Manufacture of Eneines-tratroments™Elemen: 


‘The Aviation Alanuat Te elite by Elewt Com: 
je John WW. Torman, U.S, 3. ite has 
ver $000 yng hours tht cri ad nw 
Eomagding nifcee of sad 
Enel Revere sin ls former ste 
Vcrrs are now holding Important position 
‘Aviation industry as pilots and executives 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Name In Gold On The Front Cover 


ae ile 


Popular Science Publishing Co., 
381 Fourth Avenue New York, MY. 
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A Sensational New Business 
That— Almost Overnight—Can 


Sweep You to Ruined 


08 a aay 


Broke Seaiteas “Salmi 
[fat 'in destined to make many men Independently wealthy. 


FLERE ety, are the “hich spots” of 
thi thrling pew busincer that wil 
create “fortunes” for those with the vaton 
Shd foressht to set in on the ground Boor 
‘An utterly new product with « 
1 Situral, staple” demand. and. bi 
repeat business, yet one, that has 
the appeal of « novelty. 
no hourete-houne,can- 
Stores’ will sell your 


tire output. 
3 Produces $40.00 a. day net profit, 
Selling your entire’ output at 
wholesale,” at 
‘A protected product and a 
4 ected process. Only our licen 
sees can make or sell.” Thus yo 
Aare protected against cut-throat price 
competition. 
5 Pays steadily; no lean seasons, 


6 Big profits to be made in smallest 
town or largest city. 


‘Absolutely no experience needed 
7 {o'be successful. 


No expensive equipment needed. 
8 Your “whole: investment willbe 
Jess than your Brat week's potential 
Income. 


This ic truth; not Siction—fact; not 


theory. To the best of our knowledie, no 
‘other business in America offers ohe-tenth 
the opportunity for profit and “indepen 
dence 


“Today, the Newitt-Metazer process is a 
reality” with every. detall perfected —com- 
plete with tested plans of operation worked 
ut—all necessary equipment ready to turn 
over to those who are prepared to develop 
this new "gold mine.” 

No Sellins—No Canvassing 

Do not confuse this new product with 
anything you have ever beard of before 
Tt is not_a potato chip, not candy. not a 
cheese chi 


sao heard of, or marine ‘The simple 
truth about it is stranger than your wild- 
est dream. And you can be the fint to 
Supply this great demand, selling your en- 
tire output at wholesale Lo stores. 
510000 « Week, Net, to Stert 

According to accurate figures, the very 
‘minimum of the first operation should pro- 
duce a net cash profit of at least $100.00 
a week. Since it i posible to make $40.00 
12 day, sou can see that it would take only 
two and a half days of full operation to 
make a profit of $100.00. This, we cure 
to be a minimum. We would not be inter- 


‘sted in licemine men who could not make 
Sticast that much every weeks ‘Then, as 
demand increaes ther men can be put £0 
‘work for you and you, ean double, tripe, 
‘or quadruple your weekly profit ay steady 
repeat busine develops 
No Expensive Equipment 
Onsinarty a proposition as big a8 th 
id requte the purchase of expensive 
Tauipment. Hut ouF manulacturing. proc 
meen 5 simple tat we ca 
‘sh you with everything you need, start 
Sa raking a profit the ter Bost day 
{or am investment of les than $150.0, 


No Experience Needed 
Alwalutely no experience is required to 
quickly become successful in this. thrilling 
‘tnd fascinating new business, We tell you 
how to start—how to establish yourelt 
uickly—how to operate the business the 
Syd pou ar ready to co, We furnih 
all necesary plans, systems and equipment 
Any ‘ordinary intelligence and & 
succeed is bound to make 


Small Town or Big City 
Another feature that makes this business 
unlike any other is that it can be operated 
anywhere, No. matter where you ive—in 
the smallest town oF the lansest city 
‘can establish yourself practically over night 
land start enjoying an independent income 
‘at once, From the foregoing. ats, you 
‘can readily see that this ts not business 
for the timid operator who is satisfied to 
make a bare fiving, but for the wide- 
awake, agztesive go-getter Who wants 10 
See his energy and enthusiast produce the 
rates pomible rests in the shorts pot 
time. 


Facts Sent Free 
such en, we Feet perm 
‘Aer ‘yout have read. che amaciny Tacs 

fares in this presentation, then you can ee 
ide ebetber or ot an nial investment nt 
ise hans. sw ch ofr, 
‘mplete Vahey that ean pay Back that ine 

meat tthe rst fou days 


the a 
to wrzanize and direct ‘ae men, we 


Act Quickly 


feces pet tite lc ll, No aet 
the acts without " 
ecomers in any coerce of thi sortthe 
ground floor operatoes’-wbo always ret 
the richest reward, 

wets to inion om his pac. We do 
don't aree that this i worth a itter—oF a 
tchesrat™you are not te man (or the Dusk 


So, write or ite tay—vithout the liht- 
ct cost ‘blization and" eet the informa: 
fon that eam make Sou independent for ie, 
KING K. CO. Dept. K-I811 
54 West Ilinois St. 
CHICAGO, ILLINOIS 
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MOTORISTS WISE! 


SIMONIZ 
7 


BEFORE 
SIMONIZING 


SIMONIZING | | 
Cll 


Makes 
Dull 
Cars 
Look 
New 


And it’s Surprising 
how Quickly and 
Easily 


After you Simoniz your car you'll be 
delighted how beautiful and new it 
Jooks. And a it stays bright and 
‘beautiful month after month you'll 
certainly agree with the millions of 
‘motorists who say, “There's nothing 
like Simoniz and Simoniz Kleener for 
keeping cars beautiful!” 


It’s amazingly easy to Simoniz a 
car, You'll enjoy doing it yourself, 
‘The wonderful Simoniz Kleener re- 
stores all the original lustre in just a 
few easy strokes. There’sno hard rub- 
‘Then applying Simoniz takes 
‘only a few moments. 


Simoniz protects the finish in all 
weather, makes it last longer and 
keeps the colors from 
fading. That's why 
every car needs Si- 
‘moniz to stay beauti 
ful. Insist on Simoni 
and Simonis Kleener. 
Nothing takes their 
place. At hardware 
and accessory stores 
everywhere. 


ALWAYS SIMONIZ A NEW CAR 


Does Your Hobby 
Mean to You? 


eut more fun out of life follow- 


thing else 1 can think of. 
Eyer since T've heen old enough to 


smash electric trains T've been “nuts: about 
‘model railroading. In the last few years 
the depression gave me more spare time 
than I could use. I naturally gravitated 
lack to my old hobby. At first. slowly. 
then with more interest—and now with a 
devotion that even amazes me at times.” 

‘There's food for thought in this short 
letter. Undoubtedly Mr. Gordon. thinks 
model railroading is the only: worthwhile 
hobby in the world. The man who doce 
shopwork thinks his hobby the most fas- 
‘inating. And you—if you have a hobby 
—will back it against anyone's 

But the big point is that the problem 
of advantageously using spare time is one 
Of the most important social problems in 
the United Siates today 


front page of a New York newspaper, 
Garment workers who have toiled as long 
ag seventy hours a week ow fer 10 8 


jour job. In the gasoline field 
hundreds of thousands ‘wil work forty~ 
ight hours instead of sixty. Through- 
‘out the country salesmen and women in 
countless small stores have been working 
fifty-four hours a week and more. Now 
hey will work forty hours. What will 
these and other millions do with their 
newly found spare time? 


No answer will be found overnight, | 
nor ‘will any single answer ft all cases, 
Ail conditions. This country. with its back? 
round of hard work and Yong hours, will 
find itselt facing a drastic readjustment 
tovnew conditions. An educational job of 
‘aut proportions will have. to, be. per- 
formed. Already, in New York City, a 
‘committee of men has been appointed by | 
NRA officals forthe sole purpose of 

‘nd reporting on the\ proper Uke 
re time which fe now facing. mile 
Fions in this country 

Looking at it spare time 
means hobbie—the. cultivation. and. ene 
jeyment of those outside activities which 
are of the most interest to the individual 
in hs ile hours 

For many” years this magazine has de- 
soled a large section of its contents to 
hobbies. By. publishing interesting and | 
varied projects in. useful hobby” fields | 
‘hich men can follow in their spare time | 
Porviar Sctexce Moxtaiy has brought 
hetore its readers the pleasures and profits 
ail hobbies fer. Steadily the importance 
af these particular pages has grown. Cone 
Stantlyan increasing number of Teaders 
itave come to Took forward to the hobby 
phages each successive month. 

‘The slogan, “WE DO OUR PART” 
now takes on immediate significance for 
fs in this connection, Tt means that the 
‘magazine will go into. action ‘with new 
Hobbies and. new projects in fields. al 
ready established, Will you do your part? 
Will you coiperate (Continued on pase 8) 
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The 
FOUR BLACK YEARS 


that put the world in the RED 


... revealed the soundness of 


LIFE INSURANCE 


No need to paint a picture of 
those black years. No one wants to, 
either! Bur, like a brilliant star shining 
through the storm cloudsof thar period, 
the record of Lint INSURANCE stands 
out in bold, magnificent relief. 

From the sharp break in 1929, which 
marked the beginning of the depression, 
until the present time, Lire INSURANCE 
has paid death benefits,marured endow- 
ments, annuities and kindred claims 
amounting to three and one-balf billions 
of dollars 

During this same period, despite 
the temporary restrictions imposed last 
spring, LIFE INSURANCE has paid t0 
policyholders upwards of fur and one- 
alf billions of dollars it. cash values 
and loans, 

Thus, for nearly four years LiFe 
INSURANCE was the sole source of 
fands for thousands of families .. . 
LiFe iNsunaNce became living insur- 
ance . . . LIFE INSURANCE was able to 
pay'and DID pay the enormous total 


of eight billion dollars to the stricken 
and needy. 

Moreover, during those years ure 
INSURANCE was actually able to place 
two billions of dollars in new invest 
ments for policyholders! 


And so today Provident Mutual, proud 
of its own record of strength, sound- 
ness and security throughout the black 
years of the early thirties, brings this 
‘earnest message to you: Protect your 
family and provide for yourself through 


Link INSURANCE, Naturally, we want 
you to invest through Provident 
Mutual, but whether through Provident 
Mutual or some other well-established, 
conservatively managed company, 
invest through Lire iNsuRANcE! Make 
its safety, strength and security the back 
Jog of your own financial program, 


Pethaps you would like to know 
how best to invest your surplus funds 
and at the sime time secure positive 
insurance protection for your family. 
Just clip, fill in and mail the coupon. 
‘No obligation of any kind 


Provide Mutual Life lesucane Co 


Philadephia, Da 
Pease tell me more about the investment and 


cf lke toarece foe ony specie 


PROVIDENT MUTUAL 


Lire InsuRANCE CoMPANY OF PHILADELPHIA 
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Founded 1865 


es La™ 
Ou of Bell 
Idephone making 
amore helpful 


‘Wareren your hearing is slightly o 


severely impaired, you'll find real 
help in the Western Electric Audi- 
phone. This Hearing Aid—produced 
by men long skilled in making Bell 
‘Telephones — assures clear, natural 
sound. 

‘The Audiphone comes in three 
models of varying power, one of 
which is best adapted to your needs. 
All are light and ineonspicuow 

Send the coupon for your d 
name. Try the Audiphone in his store 
—hear the difference for yourself! 

Disriatrs tm Conaas Northern Ere Cx, ok 


Western Electric 


+ HEARING AID ~ 


“CRAYBAR ELECTRIC CO. 
‘Grape Baling. Sew Yor 8. 


in making these hobby pages even more 
important, even more helpful to yourself | 
and to ali our readers? 

The letters that crass the editor's desk 
every day have given us a truly amaz- 
ing picture of the diversified interests 
‘men follow in their spare time. Of course. 
radio, automobiles and workshops are 
among the old stand-bys. but actually 
thousands are finding the fun and profit 
too, in such hobbies as book-hinding, 
scenery building. soap carving. tree sur- 

‘rime detection, and 
‘all equally fascinating | 
hich these letters are bringing to light 
‘Oddly enough, these readers, while be- 
wing theit own hobbies to be the only 
interested in what 
| others are doing. They want to know how 
far up the scale their preferences stand, 
And We. 100, should like to know. What 
for instance. is the most favored hobby 
with readers of POPULAR SCIENCE 
Moxtity. 

‘We'd like to gather this information 
and use the tabulated results as the basis 
for an article in the near future. We feel 


that the question is of sullicient impor 
tance in the daily lives of us all to war 
| rant an intelligent and well-rounded sux 


mary of the hobbies people pursue, their 
comparative importance and their poten 
tial value to those engaged in following 
them. | 
“More than this, if you will help us in 
knowing exactly what especial hobby’ in. 
terests you, it will enable us to see to it | 
that material on this subject appears regu- 
| larly in the magazine. Porctar Screxce 
MoNtHuy is edited for its readers; their 
‘expressed likes and dislikes are the most 
| trustworthy guide the editor has, in pre 
| juaring material for publication, The ar- 
ticles on such hobbies as ship model mak- 
ing. microscopy, astronomy, home chem: 
| istry. furniture’ building, metal working 
‘and. s0 on are published only 
readers have asked for them an 
demonstrated their interest 
Although we have attempted to 
virtually the entire bobby 
that certa 
readers have been overlooked, is | 
Your opportunity to make sure that your 
favorite hobby is accorded the prominence 
| you wish 
Tf you are interested we suggest that 
you fill out the form below and mail it to 
ius. Or, if you wish, write us a letter 
telling us about your hobby or hobbies, 
and what they mean to you. If you have 
hictures. send them. too. Address Hobby 
Editor. Porvtan Screxce MONTHLY, 381 
Fourth Ave,, New York, N. Y 


have 


Lit Hobby or Hobbie (in order of in 
portance) which you enjoin your spare 


COMMENTS 


Mail to HOBBY EDITOR, 
Porceax Scizxce Moxtay, 
S81 Fourth Ave. New York, N.Y. 


e Dare you look 
your walls 
in the face? 


Der nmsightly emicks and holes stare nek nt 
you front i walls. evils 
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PATCHING PLASTER 


WHAT CAN YOU DO 
‘WITH ONE INCH? 
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Shotgun 
Shooters 


SHOTGUN 
12,16 and 20 
GAUGES 


$47 


Toctudion tax 


to 
make this 


| Cruiser 


WITH, 2 pockethnite, 
‘edged razor blades, 
tools that are 10 be 
household, anyone can now build a 
heautiful 12 in. long model of the power- 
ful new U. S. battle cruiser Indianapolis 
Our compicte kit of materials makes it 
easy—so ‘easy, in fact 

boy who has ne 
model is certait 


HAM fry eotabised 
itself as the Heading re- 
eating shotgun in 12 gauge, the 
Remington Model 31 is now of- 
fered in 16 and 20 gauges chani- 
hered for 2% inch shells. These 
long shells step the power of the 
16 up Wo the ordinary 12 gauge 
i, and being the 20 up to the 
16, Here are new gues that handle 
all the powder an 
for must shooting and 


some single- 
1d a few simple 
yund in every 


carey all day without fatigue. 
‘The Model 31 has the fastest, 


on. When you buy an extra 

barrel you do not have w buy an 

fexcra magazine and fore-end. 
Superior mechanically 

1 qualitiey t0 all 


outline and with the 
various deck “steps” cut out. With stich 
good start, you cannot fail to lay out 
the rest of the work accurately, especially 
as there is a blueprint and an illustrated 
instruction sheet to guid 

In addition, there are seven pieces of 
white pine for making the v. 
| deck units, and lifeboats; round stock for 
the funnels and towers; sheet metal for 
rudder, propellers, shaft braces, and an- 
chors; ‘cardboard of the correct thickness 
for the funnel bases, turret mounts, and 
other parts; soft wire in two sizes for 
masts, derricks, guns, davits, cross arms, 
agpoles, and the like; an envelo 
casein glue, and three bottles of 


Write for descriptive folder. 
Remington Arms Company, Ine» 
Bridgeport, Com. 


ALWAYS SHOOT 


Postpaid Complete $1.50 


Tadienapelis. Vince $1.50. 


Sane, 


Mi 


(hist vay dey) 


FREE—Study 
Outline and 
Reading Guide 


Each 
for These 
New Books, 
How Can We Do Itt 


5c 


AYOLSIH LNSISNV SAO SNITLNO 
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This Idea Hit Him 
Like a Ton of Bricks 

Wins reading Gaylord Johnson's article 
on the theory and use of the sextant, an idea 
iit 'me like’a ton ‘of bricks, Having at st 
Tecovered, 1-want to tell you all about it 
When a fyroscope is set in motion, and is 
axis pointed. toward. some’ stationary point 
in space, it tende to remain pointed’ toward 
that spot resales 
of the rotation of 
the earth oF of the 
ryrosenpe’s poalion 
fn the earth. Now 
fames. the Di idea. 
Why not mount a 
yroscope $0 ican 
{i freely in all die 
rections, point its 
fis toward the 
polestar, and at 
Tach to fea dial eal 
Iyated through 180 desrees, Then with an 
Aig hoo, you would be abl to read 
directly, anytime of day. oF night, Your 
txact latitude, ‘This hen seems so simple that 
there must be something wrong with, it 
Wont Some reader please shaw me the hitch 
in WAV A, New York, N.Y, 


How in the World Will 
The Water Reach the Fice? 

Is 4 recent issue, you show the drawing 
of @ flying fire engine invented bya. Pitts- 
burgh man, The idea seems screwy to, me. 
‘The action drawing shows the ‘airplane, 
which has scooped water from a take, div= 
Ing from a considerable height on a burning 
house with a long stream of water shooting 
athead 6f it. Tau dive, a streamlined plane 
‘would travel 120 miles an ‘hour or faster, a 
Whole lot faster than the water, pulled only 
by gravity as no pressure system is shown 
in the tank, could travel, If the water ever 
ot out of the nozzles, it would streak back 
Coward the tail, it wasn’t blown to spray. 
Tf'my howe gets on fire, 1 stil be willing 
to depend om Hook and Ladder Number 
One—RAH, Los Angeles, Calif. 


Building a Model Ciccus 
Proves an Endless Job 

‘Two more model circus fans would ke to 
voice their desire to see an article on building 
‘a model railroad circus, We have been five 
years building 2 model but have never been 
Able to find any articles on how others have 
built them. Would also like lo see other 
readers explain some 
Of the obstacles they 
encountered and 
hhow they overcame 
them. An article an 
building a mode 
circus would be ap- 
propriate now, when 
there are only’ three 
large “railroad cir- 
uses on the road. 
Incidentally a model 
circus i one model 
that is never finished. No matter how larze 
the model ot how complete, there is always 
some new waiton to build, oF properties to 
add—J.CR. & HG, Gloversville, N.Y. 
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Stamp Collectors Eagee 
To Get All the Dope 

We vernr glad to sce two articles about 
stamp collecting ina recent issue. The arti- 
de "Rare Stump Racketeers Thwarted by 
Black Lisht” was expecially interesting and 


along these lines. You could have some good 
Stories on the printing of stamps. both in 
U.'S. and abroad, Also there are the stamp 
venders which require special coil stamps, 
Explin them—EA.G, Winniper, Can, 


You Gotta Stop Kickin’ 
This Airplane Around 
T rox in a recent sue that the new 


steam-driven plane ib "getting knocked 
yar readers. T ave 


ison, Minn, questions the statement that the 
‘ew steam plane gains in efficiency the higher 
It 'fors. He apparently does not understand 
that this plane is more efficient at high alti- 
tudes because of the lower air pressure 


When the products. of 
combustion’ eave an 
fengine through Uhe e- 
hhaust pipe, they cxuse 


Sere tet 
ee 
fn ce for 
a 
(ede roa te 
peur tiak 
et Ge aro 
ere 

pera te rd tt 
Smee 


Why a Rainbow? Isn't 
A Nice Moon Enough? 


should be produced L.MG., Lewistown, Pa, 


You Do the Work, Not 
Your Permanent Magnet 
Ix A recent isue of Porcim Scacser 


pieces 
iy. T think he has forgotten 
thing. When you speak of a piece of iran 
being lifted by a magnet, you tually mean 
that the maznet_& boldine the steel or irae 
‘while you It the reasnet. The actual iting 
that the magnet will do is not very great, 
that {the distance that the steel will jump 
to the’ magnet, Also he says that you can 
compute the enerey eoing into the perma- 


‘pent magnet by watching the Watts input 
into the electromagnet. “So. much of the 
‘energy put Into an electromagnet. core off 
as heat that it is practically impossible (0 
ell what part-actually. went into the per- 
‘manent magnet. 1 think that if you could 
make accurate measurements you would find 
Ro discrepancies —F.ILK., Searsdale, N.Y, 


Hunting Down Hee Men 
Is Not New to a Woman 

1 mave read every one of your articles on 
sciatic crime detection, They have. male 
me want tobe a detective, T am eighteen 
Sears old and a eel 
Everyone Tauths at 
the en of ait 


‘0 nr on swemiocx 


being a ‘detective, Wat a at 
But with bobbed: ype? og 


thaired bandits an 
fun molis, why ¢ 
‘shouldn't there be 4 ¥ 
twomen = detectives, *% 
Toohet wai the Z ( 

paper that Scola 
Wer te iene a 
Ens detective 
bureau, has put on three women detectives. 
‘That's just a starter, What {vam wntng in 
shout this: Why: dont You give tn an 
rte ‘upon. what women have done 
hunting down’ eriminals? “That woul be 
Something ‘new ‘and intersting and Tamm 
Sore there, area Tot of eases where women 
Krave ‘used science’ to. help ‘rap. wanted 
Yeople, But ail the articles have seen ia 
Nour magazine on crime detection just tell 
‘hat the mes have done=Mfae Lab Phi 
adelphia, Pa, 
Now It’s a Homemade 
Seismogeaph that's Wanted 

‘Axoruex of your faithful readert and 1 
are very Interesed In astronomical and ge0- 
fraphical theories, All'we Want Bow. i fr 
fools emensas’ wismograpiy We" know 

c_‘homema xraph. We know 

the principe but ke cannot ‘get the. fine 
points worked out—J.T., Wilson, N, C. 
One Look Was Enough and 
Now He's a Booster 

A rw months azo T picked up a cope 
Porc Scescr Moss in a dents’ 
‘fice and noticed the article on microscopes, 
Sic thet hae puch he nse 
reeularly every 


foonth and have en 
joved each issue. T! 
Your article, “Flow 

ers. Found "with a 
Microscopes” w a= 
ost interesting to 
meas T have. de 
ved more pleasure 
from the stuly of 
diatoms than’ irom 
anyother subject 
in” the Seid of 
microscopy. Th spite of what IMCD. of 
Glssow' tay think, I really believe ‘that 
Porras Scresce Moxriux ‘has done well 


POPULAR SCIENCE MONTHLY 


bby printing thoughtful articles and would 
ido even better by printing more of them, 
‘Your magazine appeals especially to thouzt- 
Sul and mature men and women. As long as 
you. continue to print such worth-while 
frtieles as have appeared recently, 1 shall 
continue to buy Portean Scirsce Monta. 
=PDP, Easton, Pa, 


If It’s Popular Now, 
He'd Make It a Wow! 

Lax me make a few suggestions that will 
serve to make your popular magazine even 
mote popular than it now is” Cut out the knot 
iWork and Taggage-makiag ar 
department eo electricity, and 
howto repalt an 
sharpen old tools atv 
te them in the shop 
And. fsborators. Ex 
tablish a swap col 
tum in which teaders 
fan send in adh 
tisements, for ‘which 
ou wuld charge two 
‘be three cents 4% 
‘This ‘wil ade 
receipts. Hav 
folumn, tke 
Readers $33," in which technical questions 
willbe answered. If it requires much 
Tescarch work, a charge can be mae. Have 
{vote every year, as to what readers want 


the homie i Our Readers. Say 
What Wo other readers think of this plan? 
H.R, Brooklyn, N.Y: 


Please Bury It Gently 


Near the Age of Ann 
‘Tne checker problem of BA. of N. Vi 
‘which appeared in a recent sue consiated of 
checkers Srranged. on the two outside rows 
or playing squares of an ordinary checker. 
trad The problem war to jump a checker 
rection each move until enly one of 
twenty-four orginal checkers tema 
Solution furnished by NRE Jr 
is impesabie as pee 
Key moves, elves foFows: So 
Veo tog tote Sto Las to 18 


32 todd 
and 20° to 22, If the pieces ase jumped as 


fated, on a peoperly" numbered checker 
tboard ‘and the als Jumped pieces all removed, 
AU 'will eave the remaining eighteen checkers 
ranged In long tows s0 iC i inapossible to 
perform the seventh jump. Is there am aR~ 
Sver?—R.CM, Lincoln, Neb 


Undoubtedly the Answer Is 
Years and Years and Years 

Ts 4 recent fue, RGE. of Redford 
Jowa, ‘erme to think that religions feaders 
have’been and still are, in the dark ages, 
and that the evolutionist % the only one who 
hhas progres, T have a very simple prob- 
fem Hor some ‘one to answer. Science sy 
and T suppose its riht, that every man, 
Woman, bo and gil who dwells on this old 
lube, can be corded ina 1.320-fo0t cube, 
‘ow suppoce RGF. and T were to get 
‘them all corded into this cube and just before 
he and Yerawked in and shut the door, thas 
exterminating the human race, we should 
turn all the monkeys in the New Work 200 


Foose. How’ long 
would it take those 
brethren “of mine 


to evolve into mas 
ter minds like" 
food frkend Dar- 
Win? Tike your 
auazine fine.” In 
acto  well that 
‘ath ‘month when 
ie comes me 
‘say pood-by to me 

Phave read it 
from cover to cover—DILP., Fulton, Ind. 
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Ten Trees in Five Rows 
And Four in a Row 
Hse is an answer to the problem by 
D.C, submitted in the September ive’ 
Draws five-pointed star and arrange your 
tea trees on the five lines. That gives five 
rons with four in each row. T hope that 
pats for a model staze will soon appear, 
sauce our excellent articles have StmnU- 
[ted my’ desire to undertake such a project. 
TG, New Vor, NY. 


Your Modest Request 
Will Be Duty Considered 


Ix vore attics on the microscope and 
T should ‘ike to nee, some” work 


chemistry 


land the chemical analysts in. the 
chemical articles. It should prove especially 
{nteresting to those who have drinking water 
cisterns and wells—HLK,, Detroit, Mich, 


Evolutionist Speaks Up in 
Defense of the Theory 

reading a Ketter writen by ERS. 
ington, Conn. in a. recent ine, 1 
feel it necessary. to unburden ms sul of & 
‘reat sense of idignation In the fst pace 
ENS “takes taue withthe statement” that 
‘mat fs escended from monkeys. He & quite 
correct. Evolutionists, provided they have an 
Incelizent conception ot the idea, aztec with 
brim thas fat. 11 ERS. will take the troabic 
to-read throuch any rable book on evo- 
Totion, be will find that there i nothing sad 
concerning the descent of man from movkey 
‘The sist of the idea i that man abd monkey 
are both descended from a common ances: 
ior; probably some type of ground. ape 
‘The fea is well iustrated. by” mest. com: 
Petent writers on 
the subject by com 
paring evolution, 
tree, the trunk 
Which. Is taken 
Represent man, wh. 
one of 


vey aN on Tm, 
Team wars ALL 
Tue smooTin FOR? 
HECK! 


‘shen confronted by 
a fact, the has some ex- 
Planation, be it true or false. Before the 
ays of true sclence, man tended to ascribe 
All the unexplainable to. his ‘God. Certainly 
to primitive people the otizin of man and 
the carth wat explainable in no other 
Evolution docs not walk hand ig hand wi 
atheism. ‘On the contrary, it brings a reals 
ination ‘of a, precise, scenific, mathematical 
God, who is easy to believe in and who 
carmes with His a deep relision —RdcH.A., 
Sayre, Okla, 


Another Reader Takes a 
Wallop at Grumble Column 

T eexrarsty agree with LMcD.. of Glas. 
sow, Scotland, that Our Readers Say should 
bet be. turned. into a_ Grumble ‘Calvmn. 
How Sny of Porciar Sctexce readers can 
hhope to detect flaws in the theories of Ein 
stein, Jeans, and Eddington when only. a 
ery" few men can understand, these theo- 
‘es, is more than T can see. Surely Dr. Dam- 
fu’ and Dr. Cooke know what they ste 

a 


talking about DSP, Morristown, 


Probably Wear and Tear 
OF a Revolving Planet 
Dueixe a recent conversation with 2 rail- 
road! man, be rade the statement that the 
‘on siretches of road running east. aod 
‘west "wear out faster than. those running 
forth ard south. “It sounds like a wild tale 


to me. Do you suppose the rotation of the 
earth has ansthing to do. with it? Maybe 
seme of your railroad-minded readers can 
explin HRS, Miami, Fh, 


Little Microbes in the Aie 

Give This Reader Quite a Scare 
Pursse do something to calm the fears of 

a nervous non-combatant who. sce bythe 

iapers that disease germs ay ‘eased as 

{iris eapome in the mst war, have Just 

fiuomed at tothe thoasht of bombs 
snting iat and, pokon eas ‘creeping 

Greeping ike ‘Dickens ‘dainty fey, but the 

‘tscasegerm Sea an 0 easy to iach off 

‘That iy if the furious enemy. can tame his 

erm ad teach them 

fo bite only the eu 

fen foe, How. this 


ford will find the Jol 
dificult, "Ttuenea, 
‘poeumonia, and men: 
Ingtis germs, ance Fe 
feased “into” the a 
probably wouldn't 
fussy about “wham 
they attacked and aight, 1 should think 
feully "become "a destructive boomerans 
Stil’ the’ idea of educated. and disciplined 
<ibcae perm sealing up 0, oe In the night 
ig far from’ peasant and. it any of your 
faders hn grt ey clerm, 1H be braictal 
lecause Fim mot ave to get pay: with x travele 
in microbe.E.J., Seattle, Wash, 


Vanishing Light Is Gone 
But It’s Not Forgotten 

JK.G, Tallahassee, Fla, seomed a bit 
warned about where ight goes when it dae 
Spprars. He sald that he would be glad to 
iecive a more explicit explanation “ot the 

han had eceutted to hia. Pet= 

help him. Light trom an oria- 
wave motin emitted from 
the laterior of the atom of that source, The 
Srdinary caane of the emision of the wares 

heat. The eat 30 allects the electron OF 
Protons within the atoms that Uy produce 
the mae tion, sh When the heat 
femoved, the atoms" jerors cease propos 
ating. light eaves, When the waves tall 
Spon a material body, the Waves, perhaps 
ate pateed undisturbed through the bods, 
fre feflectedundaturbed or regulalyy of 
fre party or completely absorbot, ‘The’ ab 
Serption of certain parts of light when i 
Teflcicl of trarsnitted causes clon, Somes 
te ary alo the eis orb hy 
the bay. Gis disappearance”, 
phe” waves like all waves, are t form of 
coetay. When the waves are absorbed ‘within 
the stom, the enensy of those baht waves 
is'veamtorted Into some other kindof ene 
ery, commonly, into heat J.C, Brem= 
exon, Wash, 


Sleep-Disturbing Problem 
Seeks Earth's Curvature 

I rxyoy the pases of Out Readers Say, 
vers: much but most of the problems are 
uch "too easy. 
should like to have 
some one find the cur- 
ature of the earth ia 
inches “per mile ac- 
cording to the draw 


being one mile {rom A—E.ES., Lamar, Nebr, 
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WEAVING THE WORLD OF SPEECH 


Daiwy, as upon a magic loom, the world is bound 
together by telephone. There, in a tapestry of 
words, is woven the story of many lives and the 
pattern of countless activities. 

In and out of the switchboard move the cords 
that intertwine the voices of communities and con- 
tinents. Swiftly, skilfully, the operator picks up 
the thread of speech and guides it across the miles. 
Constantly at her finger-tips are your contacts with 
people near and far. 

She moves a hand and your voice is carried over 
high mountains and desert sands, to moving ships, 
or to lands across the seas. London, Paris, 
Berlin—Madrid, Rome, Bucharest—Cay 
town, Manila, Sydney—Lima, Rio Janeiro 


® 


and Buenos Aires—these and many other cities 
overseas are brought close to you by telephone, 

Every day go messages vital to the interests of 
nations, the course of international business, and 
the affairs of individuals. Fifty operators, speak- 
ing a dozen languages in all, work in relays at the 
overseas switchboard in New York. 

Great progress has been made in the past few 
years in extending the scope of this service, in 
speeding connections and in giving clear trans- 
mission. Today, more than 90% of the world’s 
telephones are within reach of your Bell telephone. 
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VE you seen an amphibian lane 
leaning in stainless stcel, flash 
neross the skies? 


Have you played an aluminum vio- 
lin? Do you wear an aluminum wrist- 
watch the weight of which is negligible? 
Do you know that your automobile’s ihigh- 
compression motor stands up under redsheat 
‘engine temperatures and piston speeds of 400 
miles per hour, because its eyfinder 
block contains ‘alleys such as nickel, chro- 
mium, or manganese? Do you know that its 
cluteh-pressure plate, made from a new heat 
treated alloy, is txice as strong as the iron 
¢ of last year's model? 
ew all 
Pethaps you h 
aluminum stre 
noiselessly on forty per cent less power. Or 
maybe you have watched a steam shovel at 
work and noticed that its boom and bucket 
looked like aluminum; or that workmen were 
trundling extra-large’ white-metal wheelbar- 
rows, If so, you have seen a few examples 
‘of the latest magic of the metallurgist. 
Working in the laboratory with black-tight 


microscopes. with radium torches, spector 
fraps, and Xorays, scientists are learning to 
Fearrange the building blocks of matter nto 
other pattems, thus making’ new metals ‘of 
Sid. Brand-new properties have: been found 
in supererefined Hine, aluminum, and manta 
nese. Metals such as gold, platinum, copper, 
ind aluminum can now be harden to the 
Strength of tec. 

"Then. there are mystery metal, long 
right by science to fill bank gaps in the 
eof clements, and now for the first. 
time folate and 
Stranger still are mansmade mietals sou an 
look through, synthetic metals built atom 
hy atom into films so thin they are in 


ate probing the deepest secrets of metals, 1 
visited Dr. Alexander Goetz, famous “wizard 
of the crystal.” In his underground labora- 
tories at California Institute of Technol 
almost unbelievable feats of magic are being 
performed as part of the most thorough 
Hudy of metals ever attempted, 
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A whirring motion-picture camera 
just ilmed a. strange. scientific. dr 
hich threw new fight on matt 

ture, The camera's eye, akled 

ful mieroscope magnifying 3 
Tooked down into an_eletrobytic 
where metal was being 
Piece by piece, as an electri 
Stripped” off layer af ato 
Fascinated, Dr, Goetz saw that instead of 
Sweeping the metal away a layer ata 
timer the current picked off individual 
crystals, leaving pyramid-shaped_ peaks, 
which “one by"-one crumbled” and. van- 
ished, exposing new pyramids beneath. 

In the next room, an associate was 
using an. Xeray spectrograph, Beams of 
‘X-rays, detlected by the crystals of a 
imetal, "were printing dots in geometrical 
patterns upon sensitive photographic 
plates. ‘These. too, showed that meta is 
fade up of millions of infinitesimal ery 
tals, each ae symmetrical as a snow. 

‘Another scientist. was laboring to pro- 
duce a chemically perfect metal. He was 
rawing a tod of cop 
through special elee- 
trie furnace, from 
which it emerged with 
toms lined pin pral= 
ict rows as long as the 
metal itself, This 
Strange single-crystal 
metal could be bent 
but once bent. could 
not be straightened. Its 
ipped out of 
alignment, woul not 
return to theie postion 
ina. 

Dr, Goete showed me 
a periect single crystal 
which ‘be had built-up 
from mare than a tie 

jon" graphite crystals 
In a gelatin-filled glass 
tube ‘two inches one 
and. a"quarter-inch 
thick, he had organized 
them electrically into 
perfect rows, 250,000 to 
the inch, then allowed 


solidify to 
ace, Ax I 


countering any solid sub- 
stance, 

Searching out the 
properties of alloys. is 
done in Dr. Goeta" labo- 
‘atories with unparalleled 
thoroughness. Starting 
with a pure metal, he 
adds only avery small 
per cent of another metal and then tests 
the properties of the combination. Amaz- 
ingly powerful are the effects of these tiny 
impurities. In some way, the alloying 
material displaces atoms from their regu- 
lar pattern. giving radically different prop- 
erties. For instance, by adding extra atoms 

in t rtion of ‘si 
ten thousand, Dr. 
Goetz can make Iead as 


credible precision. these 
fnfnitesimal  displace- 


ments, the X-ray. spec 
trograph again comes in- 
to play. So accurate is 


this instrument that it 
mages distances down 
to one thousandth of an 
atom’s diameter! From 
these X-ray blueprints, 
Dr. Goetz, with wire and 
bits of modeling clay, 
builds models of the 
metal’s structure. Built 
exactly ten million times 
as large as the original, 
these models show cot 
cretely what is occurring 
among the atoms of the 
new micro-alloy. 

In a cryogenic. or su- 
per-cold, laboratory, Dr. 


Goets now chills metal erystals with liquid 
helium to make Neray snapshots of their 
siructure, The intense cold, approximately 
the temperature of interstellar space, acta 
as an anaesthetic on the vibrating atoms 
‘of the metal, halting their motion s0 they 
can be X-rayed more clearly, 

‘At these temperatures, only three to 
four degrees above absolute zero, a strange 
transformation takes place, Metals be- 
come super-conductors and carry electric- 
ity virtually without loss, A. current 
started in a loop of the supercooled wire 
will keep on flowing of itself for days or 
even months. Why? That is what Dr. 
Goetz is trying to find out, Such low-re- 
sistance metals would have amazing uses. 

‘Already Dr. Goetz has made a step to- 
ward producing better electrical conduc- 
tors at ordinary temperatures. By project- 
ing a beam of metallic vapor upon another 
substance, he can build up films only one- 
atom thick. The one-atom layer is invis 
ible, for the atoms must, be piled up at 
least one hundred layers deep before they 
can be seen at all. By this method, atoms 
are spaced in any desired pattern, ‘Thus 
Dr. Goets has produced synthetic metallic 
films that conduct electricity three times 
better than silver, previously considered 
Se) ae 

jew secrets of metals are being sought 
the aid of the black-light microscope, 
Professor D. S. Clark, another research 


« BUILDING BLOCKS OF MATTER, NOW REARRANGED 
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scientist at California Institute of Tech 
nology, cuts across section of metal, 
Duis it to a high polish, then etches it 
with acid to throw it into highlight and 
Shadow, Tiny, invisible vibrations of black 
light reveal to the photographie plate far 
finer details than visible rays can record 

‘Metals become as transparent as glass 
to anew radium torch now used at the 
U.S. Naval Research laboratory. Con 
taining merely a tiny bit of radium in a 
brass container less than one-eighth of an 
inch long, it has the power to. penetrate 
steel ten inches thick, Instead of the cost 
iy’ element itself, a tiny vial of its emana- 
lon, a gis given off a5 the radium de- 
composes, may be used, This simple de- 
Vice displaces cumbersome "X-ray ma- 


chines requiring more than a million volts 


nology, met 
rolled sheet ofa brandnew alloy, Nine 
five per cent beryllium and five pet cent 
aluminum, and more costly than Bold. 
“What is it good for?” I asked. 
*Nathing,” wae the reply. 
don't believe 1h 
is too expensive and t 
Back of the expert 
ever, lay another story. Only a few years 
fo the clement bry coe $500 8 
fedious: work, chemists succeeded “in ex: 
tracting small quantity of i from its 
tre, ascommon mineral well known a8 
bert Tt seemed useless; but patient. ex- 
Pere fond ta, when ied inthe ee 
Honeproof, but capable of being hardened 
to undreamed of strength 


Research showed how to ex- 
tract beryllium more cheaply, by 
low-temperature electrolysis. To- 
day it is used in making corro- 
sion-proof propeller blades, 
sparkling chisels, long-lived elec 
trical switches, and for scores of 
‘other purposes, Late research 
has shown it to have radioactive 
properties. 

A few years ago, prospectors 
in remote corners of the earth 
discovered small deposits of a 
very hard, granular metallic sub- 
stance of remarkable resistance 
to acids. "No practical, value.” 
they declared, But an inventor 
found a use for the hard metal, 
His discovery made possible th 
modern fountain pen, whose tip 


lasts indefinitely. Man-made 
platinum-and-gold alloys are 
now produced with tensile 


strength of 190,000 pounds per 
square inch—the equal of the 
hardest steels thus far produced, 

‘New power to rearrange crys- 
tal groupings has been given the metallur- 
fist by the principle of heat treatment 
Microscopic studies showed that proper 
heating causes one metal to dissolve an- 
other, as water dissolves salt. In cooling, 
tiny Crystals are formed. By proper con 
trol of temperatures, metals can be treat 
‘ed so that crystals will grow in fine, regu- 


lar clusters that do not slip readily on one 
another, and hence give the metal great 
strength. “Precipitation hardening,” a 


method of controlling the way 
are precipitated, causes metal to 


ocess, beginning a few hours after the 
metal starts to cool, may go on for years. 

‘Magic light-metal alloys are giving 
swift. wings to big transport planes that 
otherwise would never get off the ground, 


pounds per squa 

and trunions are 

and frame are 

strength is more than doubled by aging. 

Thus a modern transport’s wing could car- 

ry a load of thirty-six tons 

All alloy steel is cadmium-plated to pre 

1 is used for ex- 

fe aluminum 

s. Strangely, 

wood and fabric 

‘costs, since most 

machine work that can 
re quattit 

peed along the rails on 

of lighter, stronger 

ies and buses are 

Alumne 

lighter, 

et 


pier in modern metale 
etallurgists 
uke knife for 


rruited and were 


‘etallurgist found the solue 
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IN STRANGE WAYS, WORK MIRACLES IN INDUSTRIES e 


NOVEMBER, 1933 


tow the power is generated and applied in an electric ship. 


LATEST TRIUMPHS IN 


Electric Ships 


Revolutionary Method 
of Propulsion Used in 
Gigantic Normandie May 
Herald Sweeping Change 
in Transatlantic ‘Travel 


By 
Kenneth M. Swexey 


HEN the 75,000-ton French 
liner Normandie starts next 
spring on her first voyage west- 


‘ward, electrical power equiva- 
ent to the combined steam powers of the 
Leviathan, the Majestic, and the Ie de 
France, will whirl her ‘giant, propellers. 
Electrical machinery will haul her ropes, 
raise her anchors, guide her helm. A thou- 
sand electric servants will watch over 
every item of comfort and safety of her 
5,500 passengers and crew. 

Not only will the Normandie be the 
most completely electrified ship in the 
‘world, but she will be the first electrically 

mt ship to pit her might against the 
rectly” steam- 


ven ship in the rice for 
tragatlantie supremacy. 

From the earliest days of the steam 
ship, until about 1007, this race was wased 

ththe help of the 
reciprocating engine 
mand for larger and faster vessels, the 
simple steam engine of afew hundred 
horsepower grew into a -doubl 
{riplecespansion engine of thousands of 
horsepower, until the maximum yas 
reached in the 40,000-horsepower engines 
that drove the Kaiser IVilhetm 11. 

‘Then came the famous Mauritonia with 
seam turbines, aggregating nearly 70,000 
horsepower, coupled directly to her pro- 
peller shafts, Dashing across the ocean 
hetter than twenty-seven knots, her cx- 
ample revolutionized shipbuilding, 
and turbines became’ thenceforth 
the rule for the bis ships. 

‘The | 110,000-horsepower tur- 
bines of the record-breaking: Bre- 
‘men and Europa, and the 120,000 
horsepower turbines of the Rex, 
all of which are connected to the 
propellers through massive red 
tion gears. represent the most a 
vanced and most powerful propel- 
ling machinery entered in the race 
as it stands today. 
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With no motive but to provide greater 
comfort, maneuverability, and speed, the 
$50,000,000 Normandie is the first liner 
Of the North Atlantic to challenge this 
Jong tradition, Instead of spinning her 
propellers directly, or through gearing, her 
four mammoth turbines will drive great 
electric generators, 

‘The electricity from these, in turn, will 
drive four huge motors coupled to her 
Dropeller shafts, With from 160,000 to 
200,000 electrical horsepower at the in- 
stant command of her engineers, this larg- 
est ship ever built is expected (0 make the 
crossing between Havre and New York 
faster than any other merchant ship that 
ever sailed the seas. 

Engineers of the Alsthom Company, 
Relfort, France, in collaboration with the 
American General Electric Company, have 
hieen laboring for several years over the 
esign and construction of what will be 
tone of the largest and most nearly unique 
eletical systems ever built for operation 
fon either Hind oF sea, 


‘0 DRIVE this monster ship, four 

motors had to be built, each’ more 
than twice as powerful as any motor used! 
for any purpose on land, and more than 
seven times as powerful as the most pow~ 
cerful steam locomotive that was ever huilt 


Oe of the Mormandie’s 
ieencrstors Com 


‘They 


‘rift. Bhe wil 
be put ia 
tee nest 


To supply: these giant motors with cur- 
rent required a still greater feat of et 
neering. Running at highest speed, they 
necessitated a generating plant. capable 
of producing more electricity than the 
combined generating capacity of the 154 
power stations in the entire states. of 
Korth ‘Dakota, "Mississippi, Wyoming, 
Nevada, and Delaware. Four huge turbo: 
generators, with a maximum capacity of 
42,750 kilowatts each, were finally’ cone 
sructed to meet this demand, — 


TT HEN came the problems of lighting 
beating, cooling, ventilating, cooking, 
running elevators, operating. winches and 
Capatans. of providing ‘current for” hun 
dreds of miscellaneous electrical devices 
teeded for the sifety and comfort of a 
reat superliner. No. modern otel on 
find, no community, could boust such ex: 
tensive electrification as had been planned 
for this ship. Merely to supply these aux- 
ilarien, six additional turborgenerators, 
{otalling 18.000 electrical horsepower, had 
to be included in the pl 

‘When the Vormondie is ready for her 
first crossing, she will represent not only 
the triumph of the electric ship but also 
the most complex and complete utlization 
of clectecity’ for. human service in. ex- 
tence taliy, 1 Confluned om page 108) 
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TURNTABLE MAKES WHARF AN AIRPORT 


Axy wharf is transformed into an air- 
port by the installation of a portable turn- 
table for seaplanes, successfully tried out, 
neat New York City, The floating base of 
the turntable, which slopes down into the 
water, is attached to the end of the pier 
by rope hawsers. An arriving plane taxis 
up the platform and stops on the turntable, 
‘where it discharges its passengers. Then an 
attendant revolves the turntable with a 
hhand erank and the plane, faced the other 
way, is ready to depart. A ticket office is 
installed at the land end of the float. When- 
ever desired, float, turntable, ticket office, 
and all may’be towed away to a new loca: 

‘80 little space is needed for its 
tion, the portable turntable helps 
solve the problem of landing planes in eon- 
gested sections of great cities that have 
the necessary harbor facilities. 


GIANT PINCERS NOW DRIVE RIVETS 


Duvise rivets instantly and silently is 
the style in modern shipyards. Instead of 
‘clattering hammer, a huge pair of pincers, 
‘shaped like a lobster's claw and possessi 

a giant's strength, is used. Compressed 
‘squeezes the jaws down upon the rivet 


=i 


‘ends, making short work of the task. Hung, 
fon ovethead rigging, the massive tool is 
easily moved from one rivet (0 the next, 
speeding the construction 

and at the sume time pri 
‘and unusual spectacle for bystanders. 


ELECTRIC CAN OPENER 
SHEARS OFF THE TOP 


Eves the opening of cans is now a task 
performed by electricity. An electrical can 
‘opener exhibited not long ago at Cleveland, 
Ohio, is said to be capable of removing the 
tops of twenty one-gallon cans a minute, 
and of smaller ones at a faster rate. A knob 
is manipulated to bring the cutting edge 
against the top of the can, a contact is 
closed, and the motor-driven cutter shears 
off the lid in a jiffy without danger of in- 
juring the fingers. ‘The photograph at the 
left shows the electrical can openet in use. 
‘The lid is sheared off quickly while the can, 
is revolving upon a table set at a con 
venient height beneath the cutter, 


DEVELOP AIR PHOTOS 
WHILE PLANE FLIES 


Ovesarixe in daylight and dispensing 
with the need of a darkroom, a new film- 
developing tank for U.S. Army aerial gun- 
ners enables them to develop films made 
bby machine-gun cameras before returning 
to the base, Films made with these cameras, 
which resemble and are handled like 
machine guns, show the position of the 
“enemy” plane within a series of concentric 
circles. The new tank shows the gunner 
his score while he is still in the air, 


A new developing tank maken it possible for 
1, S Army tyersto develop fms while in the ale 
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BULLET-PROOF STEEL INCLOSES NEW CAGE FOR CASHIERS 


‘This electrically controled butlet-roat 
big enough for ane pervon 


Execrice locks foil hold-up men in a 
new cashier's cage for filling stations and 
Itown banks, Just large enough for 
person to enter at a time, it is com- 
pletely inclosed in bullet-proof steel and 
i of a room, 

ike change, 
cash a check, oF leave a deposit, he presses 
an electric contact, The door plides shut 
‘and locks him in, simultaneously exposing 
the money drawer and fifteen numbered 
Dbuttons on a panel above it, Pressing a cer- 
tain combination of three buttons opens 


WATERPROOF PAPER IS 
COATED WITH COPPER 


Warexproor paper coated with a thin 
layer of copper is now available for build 
ing purposes, The coppered paper is useful 
as lashing around windows and doors, and 
serves as an inexpensive substitute for or- 
dinary sheet copper in many applications 
Easy to work with. it may be cut with 
ordinary scissors, The thin copper face is 
formed by electrically depositing the cop- 
per from a bath, This sheet is then joined 
to the asphalt backing by a special process 
that is said to prevent peeling even when 
the flexible paper is bent and twisted. 
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Boostixe water pressure for fire 
purposes without the use of pumps wa 
feat demonstrated at Newark, N. J. the 
other day. The stunt, accomplished by 
placing chemicals in the water lines, is ex- 
pected (0 prove a boon to firemen when 
combating blazes on the outskirts of cities 
and other districts where the water pres- 
sure drops too low to give the hose stream 
Sufficient force and range. Cans of a foam- 
producing chemical are dumped into a 
portable hopper that, is coupled into the 
hhose line between hydrant and nozzle. The 
main stream of water passes through the 
U-shaped tubular base of the device. while 
chemicals from the hopper are injected into 
the stream by an auxiliary jet. In a recent 


fest, the increased pressure thus obiained 
lengthened a hose stream from seventeen 


ged, which is estimated 
rallons of foam for one 
gallon of water, is much more effective 
in extinguishing a fire than water alone. 


the drawer. It must be shut by pressing. 
another secret three-button combination 
before the outer door can be re-opened by. 
a concealed electric switch, As the outer 
door swings open and the attendant steps 
‘out, entrance to the money compartment. 
is again barred by a metal curtain. 

If the attendant is ordered at gun-point 
to hand aver the contents of the money 
drawer, he simply enters the ose 
the outer door, and presses one of five but~ 
tons on the panel that operate burglar 
alarms. Safely locked in his bullet-proof 
‘compartment. be waits until help arrives. 
Should a bandit force his way’ in alone, the 
attendant is safe in telling him how to close 
the door and even how to open the cash, 

‘drawer, Automati- 
cally imprisoned, 
the thug can oc 
cupy himself guess 
ing which buttons 
to press toclose the 
money drawer and 
release himself, In 
trying, he 
self operate the 
burglar alarm, 
meanwhile remain: 


‘alae the pressure 


BLANK-CARTRIDGE PISTOL, 
FIRES REALISTIC SHOT 


Desioxen for theatrical performances 
and for starting races, an improved type 
blank-cartridge pistol also serves for self 
protection in homes where a real gun would 
be considered dangerous. The appearance 
of the gun is sufficiently realistic to fool an, 
audience, since it looks like a small auto- 
matic. A magazine beneath the barrel holds 
the blank cartridges, which after firing 
are automatically ejected through an aper= 
ture at the top, by a spring mechanism, 
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STRAW MATS HIDE CITY’S RESERVOIR FROM AIR RAIDERS 


JETS OF WATER, HURLED OUT 
BY MOTOR, DRIVE THIS BOAT 


Jers of water, spurting backward from 
nozzles at each side, drive an unusual craft 
‘hat has just met its first tests successfully 
fon the Vitava River near Prague, Czecho- 
slovakia, Instead of turning a propeller, the 
motor at the rear of the odd craft operates 
‘a pump that sucks up water and discharges 
itthrough the nozales, As the water is forci- 
bly hurled backward, the recoil propels the 
boat forward, much'as a big gun recoils 
when a shelt is fired, Since the jets are con- 
stantly in action, however, the driving 
force is continuous, Having no propeller 
protruding from the botton, the boat can 
navigate in water so shallow that there is 
barely enough to float the hull. Tests 
showed the boat was economical and fast 


Wares bombing airplanes roared at night 
‘over Tokyo, Japan, a few weeks ago, in a 
Spectaculaescries of mimic aie raids to train 
the civilian populace in self-protection, 
they found the erty well prepared. Al lights 
haa been extinguished to hide familiar land- 
marks, and there was not even a glimmer 
of rected moonlight from the municipal 
reservoir. The resourceful defenders had 
Concealed the entire surface of the water 
‘rth floating mats of straw, as shown in the 
Photograph, a0 that it Tooked like dry land 
{othe nigh raiders. By this means, observ~ 
ets foresee, a. waterworks, an important 
Strategic objective. in wartime, could be 
hidden from bombing planes. 


NEW PHOTOS PROVE INSECT-EATING PLANT CAN SMELL 


essen ihe nt 9 she dar 
made, photographs taken recently by a 
London experimenter offer convincing ev 
dence to answer a long-<disputed question: 
Have certain plants a sense of smell? The 
pictures show a sundew plant, an insect- 
eating or carnivorous 

species, deliberately 
reaching out and seizing 

a tiny bit of raw meat 
attached by a stiff hair i 
toa needle, showing the 
amazing fact that the 

plant was definitely 

aware of its presence. 

While the movement 


was slow, it was plainly 
visible in exposures 
made at forty-minute 


intervals 

One of a number of 
plants that are known 
to trap insects, the sun- 
dew is a marsh-growing 
inhabitant of southern 
North America, Europe, 
India, and China. Its 
leaf, about half an inch 
in diameter, is rimmed 


20 


‘The frat pltuve shows abit of raw mest suspended neat « sundew 
{2 facie toward the mest 


with red tentacles 


at close upon any in- 
sect attracted lrop of nectar at the 
center, Glands in the leat pour forth a fluid 
that digests the insect so that the plant can 
absorb its juices for food. That this plant 
could actually chase its prey, by moving 


sd inthe tied, the 


toward it, has long been suspected but has 
aveaited proof until now. In the experiment, 
the presence of the meat could be detected 
‘only by smell and therefore it is believed 
to prove that the sundew has this animal 
faculty, never before found in a plant. 


thas grasped ite prey. This suggests tht the plant has a ease of smell 
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NEW OXYGEN-BREATHING 
SYSTEM AIDS PATIENT 


Mew of the discomfort experienced in 
taking oxygen is removed by a new form of 
apparatus for administering the gas de- 
veloped at, the University of Wisconsin 
Medical School. While using it, the patient 
is able to talk, eat, and breathe with pet- 
fect ease, Along tube, shown in the nurse's 
right hand, is passed through the patient's 
nose to the throat, so that the oxygen may. 
flow freely to the tungs. Provision is made 
for humidifying the gas 

before it reaches the 
patient, 


Viutacers of Barendrecht, Holland, re- 
cently witnessed the unusual spectacle of 
‘one bridge passing under another. The me- 
Andering structure was built at a plant on 
/ the Meuse River at a point some distance 
‘upstream, and floated down the river to its 


os 
ELECTRIC GUN THAWS RAIL SWITCHES 


Resrammtine a large-scale counterpart of the eleetrc-haie dey 
ers used in homes and beauty shops, a portable, electric hot-air 
fun has been devised in Germany for thawing frozen railroad 
Switches. When its metal guide is set astraddle of the rail and 
the current turned on, a blast of heated air 

‘quickly melts the ice and restores the switch 
to service. The current for the operation is 
taken from the nearest 

switchbox or directly 
from the trolley wire 
The gun contains a 
blower and an electric- 
heating coil over which 
the air passes. The ap- 
paratus isso light that 
fone man ean carry it 


easily from place to 
place ilroad 
yard. Another type of 


thawing gun is being 
developed to operate 
fon the steam-power 
roads, 


HAND PADDLES BOOST 
SPEED IN SWIMMING 


To ENAuue swimmers to make faster 
time with less effort, a New York inventor 
hhag devised a pair of disk-shaped aluminum, 
paddles to be worn on the hands. In making 
a swimming stroke, the flat fa 

is presented to the water, whil 
cedgewise or lifted out of the water on the 
return stroke. The paddles are attached to 
the wrists with adjustable straps, and the 
Tack of each is ribbed. The inventor de- 
clares he finds his own swimming speed 
sreatly increased with his device and that 
it does not interfere with the use of any of 
the conventional swimming strokes, 
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ONE BRIDGE FLOATED UNDER ANOTHER 


permanent site. To reach this, it had to pass 
the verticablife bridge seen in the photo- 
‘raph above. The camera man snapped the 
striking view just as the bridgetender gave 
right-of-way to the unusual cargo and the 
new bridge, guided by tugboats, went by, 


NEW CIGARETTE PUT UP 
IN WATERPROOF PAPER 


AcctestAL wetting does not harm ciga- 
reites of a type just placed on the market, 
for the paper with which they are made is, 
waterproof. In the test illustrated above, 
an experimenter held one of the new ciga- 
rettes in running water for three minutes, 
He then removed it and promptly smoked. 
itasif nothing out of the ordinary had hap- 
pened. Cigarettes made by the new process 
are said not to break apart at the tips from 
the moisture of the lips, a feature designed 
to appeal to sinokers generally. Their wa- 
terproof characteristic, however, is expect 
ed to he especially popular among bathers 
and campers and in general they are de~ 
Signed to appeal to all who, for sport or 
‘work, are likely to be outdoors during in- 
clement weather. The treatment to which 
the paper is subjected is said not to affect 
‘the aroma of the cirarette, 
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‘Gypsum Cave people 


civilization, lived in Nevada about 
15.000 years ago 
y hunted down huge ground sloths 
long since extinct and lamalike camels 
and native horses that had. disappeared 
‘utes before Columbus sailed from Spa 
‘They killed these creatures with darts 
propelled from atlatls: cooked their meals 
‘ver fires whose smoke blackened the walls 
Of their-cave dwellings, They” decorated 
their dart shafts with color-fast pigments 
and preserved their foods in natural. re- 
frigerators dug with pointed sticks in deep 
caves, They lived thus when at least 
thirteen types of Large animals, now all 
inct, were roaming the wilds of Nevada 


RTISTS of the desert, intelligent 
human beings ina fair stage of 


From the dark recesses of Gypsum 
Cave in western Nevada, Mark Raymond 
Harrington of the Southwest. Museum, 
has definitely extended the horizon of 
America’s human history back over 10.000 
‘years beyond the Basketmakers who lived 
3.500 years ago, Man lived here before 
ihe ground sloths disappeared. for Har- 
rington has found remains of his fires and 
hhis weapons and tools below the remains 
‘of the sloth, camels, and extinct horses. 
So nearly perfect are these relics that a 
whole basketful of sloth hair has been re- 
covered in almost perfect condition 


NEW DISCOVERIES 


Gypsum Cave has revealed no skeletal 
remains ofthese sloth men, but ita given 
the world its first evidence of this race 
and leaves no doubt that man lived in the 
desert region of Nevada nearly. 15,000 
years ago, We do not yet know his physi 
‘al characteristics, nor the intimate de 
Luls of his life, but the fact of his exist- 
ence has been indisputably. proved. 

For nearly two years, Harrington and 
other members of the Southwest Sfuseum- 
Sessions expedition, in which the Cali 
fornia Institute of Technology: and the 
Carnegie Institution "participated, ex- 
plored the five rooms of the large cave. 
Deer ueacherousrockies and through 

nt openings, he penetrated its depths 

‘Near the éntrance he picked up a few 
evidences of telatively modern Indians; 
in the inner chambers he found a few 

jieces of atlatl darts of 

asketmaker type, wil © 
cently the oldest known race 
in North America. Later be 
found abundant evidence 
the sloth mar. 

‘Among. other 
scientific treasures. 
fhe found the com 
plete skull of 3 
round. sloth. the 
Sessicated form of 
auatte snake, and 
bones of camels 
and native horses. 
Finally. he uncov- 
ered abandoned 
fires and painted 
dart shafts, points 
for atlat! diets and 
a flint’ knife, 


ivilized Men 


By 
Robert 
E. 
Martin 


worked sticks and camel bones. from 
which the marrow had been stripped, All 
‘of these things he found beneath solid 
layers of sloth dung. Thus he proved that 
hhuman beings had lived here long before 
the ground sloths disappeared from the 
face of the earth. 

Many people, miners and Indians and 
pleasure seekers, had stumbled over these 
Valuable remains, little suspecting that 
within the cave lay a hundred golden keys 
ready to unlock the door leading to the 


dim-past. Gypsum Cave, sixteen miles 
1s Vegas, near Hoover Dam, lies 
in a limestone spur of the Frenchman 


Mountains. Its entrance is fifteen feet 
hhigh and seventy feet wide and the cave 
measures 300 feet in length. Tt had been 
Jong known to the Pivte Indians. ‘The 
Tiutes, by theie own account, considered 
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INDICATE AMERICA HAD 


15,000 Years Ago 


Th enictoen 
Thom the feo leg of 


‘een extinct in Amer 
en tor" 10,000 yeare 


‘in good condition 


the cave a sacted place and their medi 
men deposited offerings in it, To the 
whites, it has been only a picnic ground. 

In exploring the cave, Harrington found 
his work impeded by many tons of rocks 
that had been shaken loose from the roof 
by an earthquake thousands of years ago, 
Yet soon after the work started, one of 
his assistants, Mrs, Bertha Parker Thu 
ton, discovered the skull of a strange an 
mal which later wos identified as that of 
1 ground sloth, 

‘Soon others found the bones and hair, 
possibly belonging {o the same animal 
Later the searchers unearthed the distinct 
remains of a campfire, nearly eight feet 
below the surface of the ground and un- 
demeath two unbroken layers of sloth 
dung deposited many ages ago. 

How were these things, particularly 
pieces of wood and hair ‘from extinct 
sloths, preserved through the rains and 
snows of thousands of years? 
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In order to understand," Harrington 
explained, “a general description of the 
deposits and the manner in which they 
were laid down will be necessary. 

“Originally the cave must have been a 
great crevice formed by solution of the 
limestone by percolating waters of an acid 
character. Where the limestone was softer, 
more was dissolved, forming the five 
rooms of the cave. Deposits, embedding 
bones of Pleistocene camels and horses, 
were laid down as gravels, sands, and silts 
wee washed in by water Hooding in from 
the entrance, 

“As the climate grew drier, these de- 
posits finally stopped. Thenceforth depos- 
its within the cave consisted only of rock 
fragments which fell from the roof, dust 
blown in from the outside, and deposits of 
animal origin. In brief, most of the floor 
deposits in the inner chambers were 
formed before the coming of the sloths. 
‘The outer deposits give us our most ac- 


found in. Gypaurn 
1 seth 


urate measures of time 
andl tell us more of what 
has occurred. since 

used the cave as a retreat, Since 


the cave and surrounding country are 
dry, these specimens would be preserved 
indefinitely 

Down through four layers of dust, 
shes, rocks, general refuse, brown eatt 


ind sinimal deposits they dug and in the 
th layer they 

ingle stroke, ca 

of 3,500 years ago as a moder race and 
bring us to the time when the sloth men 


visited Gypsum Cave, Three layers of de- 


posits separate the sloth men from the 


Basketmnaker 
What gave layer five its special interest 
ere the traces of the ground sloth, Sc 
red charcoal which could have’ con 
from no source but man, and at no time 

except the ground sloth period, was 
resent, as well as traces of two camp 


s, an oval sctaper knife of chert, and 
two worked sticks, Manufactured pro 
ide by an unknown race of 
Throughout his investigations, Harring. 
ton uncovered artifacts and bones of the 
{io periods, but none identified 28 belong 
ing to the 10,000-year period between, 
‘As Harrington's researches advanced 
from one room of the cave to another he 
piled up. what he considers positive evi- 
Sence of the existence of the sloth man, 
Bits of cane, burned at, the ends as if 
from use as a torch, lay beside the bones 
of a baby sloth; several sticks, burned at 
fone end, were found below an unbroken 
layer of sloth dung; a wooden foreshatt 
for an atlatl dart lay beneath a similar 
layer while a piece of polished wooden 
dart shaft lay embedded in such 9 layer; 
aUstone dart point was embedded between 
two burned layers. In the same layer Wa 
a sloth leg bone, and nearby were found 
of came 
and above 
the nearly perfect sloth skull while in an 
‘other room, painted dartshafts were found 
below a layer containing sloth dung. and 
hair. A worked (Continued 


d on page 105) 
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‘GPERATOR At PEERROLE] 


ereaaron 7“ | Sere 
/ | immer 


STRANGE 


INVENTIONS 
used by 


Crooked 


“TWAS after midnight at Sara- 
toga Springs, N. ¥ 
Dark and silent, a large resi- 
dence on a side street stood 
apparently deserted, Its shut- 
ters, were closed, its blinds drawn. But, 
inside, were brillant fights and the tense 
atmosphere of the gambling hall, Men 
‘and women leaned over green-iopped 
tables and a tide of chips and currency 
ebbed and flowed according to the caprice 
of various games of chance. 

‘At the far end of the room, a big man 
shoved his pile of colored chips to the 
center of the table. 

“TIL bet the works, five grand more,” 
he challenged. "Wholl cover my. bet?" 

‘There was an angry murmur of dissent. 

“There you go!” growled 
another player. “Can'tcha re- 
member there's a limit in this 
house?” 

‘The big man pushed back his 

it sharply. 
‘T'm sick of this piking place 
and its limit, T want action, 
TM find some place where the 
sky’s the limit! 

He strode angrily to the 
door, slammed it behind him, 
Another man followed him out, 

“Say, friend,” he said, “I'm 


chi 
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as sick of this piker joint as you are 
ie th nl i's ad eae 
Soon ol 
Ti ttt, hey were yg 
in cel ro no Ua Ca 
ik Soe cr "obese sage 
Dvn fact he yen eso 
sand dollars ahead. Sure, he said, he would 
play again tomorrow evening. 
ace ng Esk uated well, 
tot need etna oo 
(Sc betal, Vireee ane eta he 
pa be seco oe aly, Re 
‘exceptionally good hand, Masking his 
Sen eles iy, be oe 
bets up to $15,000, putting everything he 
ad ito the pot. “Phen he threw down 
Bs and Fol ting re pc ome 
tie spel tn dealer 
ie Porat eh 
tah ped en 
Sees Tag at 
Sig sts he Set nthe sre 
= ing stood bulky figures, pistols 
Senne tic er 
“Put ‘em up, you three,” they 
cpomnnel ict as Nod 
GaP ekenee™ Theo 
& big man: “Not you, buddy. § 2 
tre fata mck Lak oh 
the a yor ead” ui ee hee! 
‘High on the wall behind his ture was taken by the police who raided the game 
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MIRRORS, LIGHTS, AND MAGNETIC 


DICE HELP THE SHARKS FLEECE 


STRANGERS IN GAMES OF CHANCE 


seat, the big man beheld a tiny: opening, iden lihinbis_clouh 
just’ large enough for a peep hole, Lean- fc" Bas the mechanics 
Jing against the same wall on a side table, te spreade hs knees the bel 
hhe had noticed an innocent-looking pack- sit delivers card thre 
age, Now through. its brown wrappi right closeup of device 
paper, he saw glowing in. electric lights 2 

horizontal row of four k's 

‘Another door burst open and a dete: 
tive dragged in a stranger, 

“Here's the guy that stood on the 
table in the next room, spotted your 
hand through the peep” hole, “and 
flashed the dope to his pals by that 
electric annunciator hidden in the 
fake package,” the detective an- 
nounced, He tore off the wrapper. 

e how it’s fixed? Four rows of 
lighis, each representing a suit and 
each ‘row having thirteen numbers 
and. letiers, one for each card, ar- 
ranged like’ this: A234 56789 
10} Q K. To signal his pals you had 
four Kings, all he had to do was to fash 


hacks of cards, as well as with new 
adaptations of daub boxes and. chink 


the K forall four suits, If they couldn Kap dice and split coins, table bugs 
have beaten that, they would have droppe: ndglins, they are fleecing the unwary 
out, But they could. So they let you bet A ‘sidelight upon the extent to which 


vour shirt. They always knew what you 
iad, You couldn't. win—unless they let 
you’ and that wouldn't be often 


such gaming is carried on is the fact that 
‘ene concern, devoted to the manufacture 
‘of crooked gambling equipment, has 


Which climax, Lieut. Grover Brown, branch offices in Chicago, Ill, Detroit, 
who engineered the arrest, caps with this Mich,, Kansas City, Mo, and San Fran: 
statement: ‘ cisco, ‘Calif, as well as “headquarters in 

“They worked that game not just at 7 = New York City. It employs expert chem. 


toga, but at twenty-two diferent ists and machinists in a special research 
rice (ack and resort towns. They had \ laboratory to develop new aids for the 
peep holes hidden in the walls of hotels in * dishonest gambler, Purchasers order by 
tach place and they would make resery ode, “cube,” for instance, standing for 
ions for the doctored suites far in ad- among the police, signals flashed from dice and “paint” for cards, 
ance, The wired-up annunciator worked packages by’ elecisicty. is but one of Another concern in the’ same business 
as well for bridge as for poker. Skipping ie is now used distributes its catalog through the mails 
around the, country, they cleaned up flectromagnets under the guise of a book exposing the 
fertune—trimaming suckers by electricity.” ‘with specially- evils of gambling. Each crooked device 
T learned recently from my friends compounded invisible aking escribed and illustrated is given a nue 
ber. Accompanying the book. is & sepa- 
rate sheet. It lists the numbers with a 
price after each, Orders are sent. in. by. 
{legac avoiding conic with the 
postal laws 
Even so simple a gambling proposition 
as spinning or tipping a coin is made 
‘crooked by relatively common alterations 
now being made in underworld workshops. 
‘There are on the market coins with bev- 
led edges sure to stop spinning and fall 
With the high side uppermost, Again, dal- 
lars are sometimes sawed! in half and the 
wo beads and the two tails sweated to- 
gether in such a way that the line of join- 
{ng is practically invisible, They are sub- 
Situted for genuine coins by the cheat- 
ers during. play. Whichever’ side comes 
up, the result is the same. 
‘ot long ago, in a western city, police 
raided a gambling joint and confiscated 
mong other things, a erap stick that had 
Won thousands of dollars for the house. 
Such sticks, made of rattan and curved 
at the end, are used to Fake the dice back 
After they have been thrown upon. the 
table, When an officer accidentally twisted 
the handle of this stick, the seeret of the 
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players’ ill luck at this table he 
fame apparent and very simple 
to explain to the victims 

Inside was a secret. compart- 
ment just large enough to hold 
two pir of dice, one pair nor- 
mal, the other loaded to roll as 
the operator of the game wished. 
By a slight pressure of the hand, 
he could push the dice he held 
in his fingers into the compartment and 
receive the other dice in his palm without 
making a movement that would betray 
hhim, By this ruse, whenever the time was 
ripe, he supplied the patrons of the eame 
Wk dice by which it was impossible 10 
throw a winning point. 

‘Tap dice accomplish much the same re- 
sult. They contain a small weight which 
can be made to shift to and from the 
enter, Tap them on the table one way 
‘and they are loaded; tap them another 
‘way and they are honest. In this manner, 
the crook loads the dice for himself and 
unloads them for his opponent. 

‘Another dodge of the dice manipulator, 
eared, is to hollow out one side of the 
‘cube just enough to make it slightly con- 
cave, The suction thus produced is suf 
cient to throw the odds to the one who 
hets the dice will Tand with this side 
down, Again, special dice, known a3 horses 
fo tops and’ bottoms, are made with the 
spots on two or more sides identical, As 
only three sides of the cube can be seen 
aL a time, when it is on the table, the 
trick is not noticed and the oxids are all 
Yih the cheater who subattues horses 
for his throws. 

Recently, underworld chemists have 
produced a’ new aid for the gyp dicer. It 
{sa transparent, quick-drying dice fluid 
With it, one side of the cube can be 
coated to increase its weight. This coating 
cannot be seen and it is so hard a finger- 
nail will not dent it, 

‘Of all these ruses for cheating at dice, 
the most elaborate is the electromagnetic 
table. Underneath it, are hidden small 
lectromagnets that can be turned on. oF 
off by a knee or foot lever. When they 
fare on, they attract bits of metal in the 
dice, causing them to stop as the player 
desires. He switches the magnets on and 
off according to whether he or his oppon- 
cent is rolling. 

Because non-metallic weights are put 
opposite the metal bits, the cubes are in 
perfect balance and will pass the common 
tests for loaded dice, spinning on one 
comer without wabbling and dropping i 
toa long pitcher of water without having 
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the same number come wp repeat 
However, a small pocket magnet vil stick 
to the side containing the metal and wil 
thus expose the electric dice 

fe years go the cptia ofa tape 
atlantie liner ‘became suspicious that 
marked cards were being used by certain 
players who were cleaning up in the smok- 
fog’ rooms. He put a detective on wateh, 
AS a result, one of the most carefull 
planned gambling plots on record ‘was 
Exposed and the. ctooks arrested 

Frequently during play, the men would 
call fora fresh pack of cards. These were 
Siwvays supplied by the steward from those 
‘manufactured especially for the steamship 
Tine, There was no possiblity of the cards 
having been marked on shipboard or after 
they’ were delivered to the players, Vet the 


men obviously were reading the hands of 
ir opponents. 

Sure of this, the captain had them 
locked in their rooms and questioned. 
Eventually. the secret of their winnings 
‘came out. It seems that the players were 
members of a ring operating exclusivel 

‘on the liners of this ane compan 


hhalf the price being paid 
The purchasing agent had 
accepted without suspicion 
a tie eee, whch al 
Secret marks placed in the 
designs on the back. were 
sold on all the liners, Only 
the ring members knew the 


the shark. 


ok 
fey uch 


marks and, by buying fresh packs direct 
from the Steward, they had. complete 
disarmed the suspicions of their oppor 
eng who were ing feeced, © 

Imost every playing card on the 
janet bes or lbs dee asiped 
fon the back, Altering such designs to 
mark cards has become a regular art, 
Special inks which do not upset the gloss 
of the card are now available. ‘They 
Supplied in the exact, sha _ 
composition (0 match the ink originally 
‘sed in printing the cards, Tn other cates, 
after lines have been shaded or spaces 
altered, the cards are repolished with a 
fine grade of chamois skin and vaseline, 
ending with a final rubdown with pow: 
dered boric acid, 

‘One company employ’s a dozen pen and 
ink experts to alter cards to order, to 
produce “readers” for its clientele. An~ 
other concern prints a complete line of 
imitations. of popular brands of cards, 
with minute give-away variations in the 
esigns on the backs, One such deck, on 
the market for the use of tricksters, is 
advertised as having a total, of 12,000 
combinations of secret_markings in. its 
design, which the initiated easily read. 

Often professional card sharks work 
cout private keys, and secret codes for 
‘marking cards which would require hours 
for a suspicious. opponent, to. decipher 

'ypical of the pains to which the croo 
gambler goes in his efforts to defraud is 
4 case reported from Chicago, 

Here a sharper spent weeks in produc~ 
ing a “natural” deck of readers. Buying 
nearly 100 decks of a well-known brand 
of cards, having a diamond criss-cross de- 
‘ion on’ the back, he sorted them over 
day after day, noting tiny variations along 
the lop edge’ (Continued ow pace 103) 
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WHITE PAINT IS 


ARNACLES, 


those _under-water 
aways that cost. American 
Shipping more than $100,000.00 
every year, are now in the scientifi 
spotlight, ‘Through novel tests and inten: 
sive under-sea searches, experts. hope 
banish this costly” pe 
or more than three years, Dr 


J. Paul 


Visscher, of Western Reserve University 
has been studying the bamacle in its nat 
ural habitat, Trip 

were made, the hulls of hund 


inspected, and thousands of 
specimens collected. During his studies, 
hhe has found and identified more than 
twenty-five types of barnacles. Some are 
smaller than a pinhead, others larger than 
4 pigeon, exe. 2 

Dr. Visscher's battle against the bar- 
nacle marks the resumption of an age-old 
fight, For centuries these hard-shelled crea 
tures have fastened themselves to ships’ 
‘hulls and ridden free, stealing power and 
consuming speed, In tests, a barnacle- 
fested hull often wasted as much as one- 
third of a ship's fuel supply. 

‘Mariners the world over have tried, 
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them and keep hull free of the 
‘On small ships, barnacle 
fen weighs “hundreds 
pounds. Occasionally, a vessel 
is found whose exterior cargo 
weighs more than three hundred 
tons. To remove this outer skin, 
the ‘ship must be drydocked, 
ped by hand, and finally: 
painted, In the case of giant ships such as 
the Leviathan, this procedure, a semi-an- 
nual occurrence, costs its owners more 
than $50,000. 

During one of his adventurous trips 
below the sea. Dr. Visscher noticed a pe- 
culiar fact. Dark objects in shaded, un- 
der-water dells invariably harbored larger 


NEW WEAPON IN 


ere attracted by the black 


hurnacle growths than rocks ancl surfaces 
a lighter color, Barnacles, it. seemed 
the light 


The investigator placed sample specie 

ns of tile and wood along the ocean 

hed near his seaside laboratory, Some 

re fainted white, a few red, and others 

Diack: Afier seven days, the’ test panels 

were remaved and the birnacles that had 

wc were grouped, identified, and 

xd, In ench case. the growth fastened 

atly out-num: 

hered those on the lighter surfaces, ‘The 

red panel contained more bamacles thi. 

he white, and the black as many’ as the 
ved thus indicating. a color preference 

Later, Dr, Visscher experimented with, 

poison paints, Pan 

els of wood and tie 

= coated with -anti- 

vuling films were 


placed in sea water 
under the same c 

ditions, In thirty 
days, the test panels 


were almost. entites 
ly coated with bare 
nacle shells, Only 


through the use of 


light-colored sur- 
faces was the ac- 
cumulation of bar 
nacles ellectively 
controlled, 

Laboratory tests 
produced 

sults, T 

the young barnacle, 
it was found, al 


though sensitive to 
the blue-green light 
of the spectrum are 
not alfeted by the 
ultra-violet portion, 
In the blue-green 
slow under the sur- 
face of the sea, young barnacles shun the 
light and prefer the dark objects, 

Thus science has laid plans for an at- 
tack on barnacles. Now chemists and paint 
experts are striving to develop light- 
colored paints that will stand up in salt 
water and sova, white-hulled ships may 
rob the barnacle of its costly sting. 
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Gigantic Carved Head Nears Completion 


Georne Washington's 
carved at the top 


sit ia swinging 
4m they ure the 


UTTING into the solid granite of 

men under the direction of Gutzon Borglum, famous 
American sculptor, are now pulting the finishing touches on the 
sixty-foot head of George Washington which will form the center 


-foot cliff, work= 


rock with pneumatic. drills and hammers. To the right of the 
tculptured figures, a SOO-word history of the United Siates is 10 
ie cut into the granite in letters three feet high. 


Work 
_ withLathe 
bs = is Hobby 


of this 


Wine in" workshop 


he basement of his Brookline home, he lays were made with painstaking care, the 
‘reproducing antique carved mirrors, has installed a lathe, a circular saw, an coloring and shading’ being accomplished 
and working with tools in his home work- upright drill,a jig saw, a planer, and other _ in hot sand, Painting marine scenes in oils 
shop, is the road to relaxation followed apparatus to abd him’ in his hobby. One is another of the diversions of the com- 
by Everett E, Stone, a member of the i his workroom, together with a missioner, the canvases being held in 
Massachusetts Public Utilities Commis- cba bas ek Sets e. ‘ames Gedened and tao oP Maal 
sion and former mayor of Springfield. In shown in the photograph. All of the in- his own workshop. 
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OIL PIPE LINE CROSSES PALESTINE 


some points, the Hine descends into val- 
ss more 300 feet low se evel 
and at others has to rise over mountains. 
sted that the twin ten-ingh 
he line will transport. 30,000,- 
‘of wil a year. In spite of dust 

Horm, heat, and the 
rugged nature of ‘the 
country, gangs of 
welders have been lay. 
ing as much as four 
miles. of pi 
fight-hoursbift, Many 
‘American methods 
are in use. Iraq, for- | 
rmerly Mesopotamia is 
the ste of some of the 
world's richest oll 
Welds and” the new 
pipe Tine will cut the 
Cost of getting this ol 
to ‘outside markets 


new Trea pipe line are Tata 


: New Concrete Gets a Mirrorlike Surface as It Sets 


Coxcnere, with a mirrorike 
glazed surface, is now being pro- 
dduced through a discovery. made 
hy a, Burbank, Calif, inventor. 
‘The klazing is dane as the concrete 
sets, According to the inventor, no 
rnew chemical has heen injected, 
the secret of the process lying in 
the manner in which the product 
is mixed, Besides its use for dec- 
orative purposes and the replacing 
of glazed tle, the new construe 
tion. material may find use in the 
building of aqueducts, By employ~ 
ing the plasy-surfaced concrete 
{oF lining’ the pipes, friction could 
be reduced and more water deliv- 
ered in the same length of time, 
the inventor points out, thus per- 


mitting smaller-sized aqueducts to 
handle the same water supply and 

considerably reduce the 
cost of construction, 


NO FENDERS ON NEW AUTO ecm 


AN ENTSEAL automo: 
bile, now being manu: 
factured in Colo 
a front axle that 
cover the en: 
the body: ex- 
hole width of 
the fenders so that sep- 
arate fenders outside the 
body are not necessary 
The width ofthe ear 
makes it possible for an 
ordinary adult person to J ~ 
sleep crosswise in it. The 
drive is onthe front 
Wheels. and the design 
‘of body’, as photo shows 


: ‘This recently designed front-dtive auto has an extended body, oo wide an adult can seep 
is ultra“‘modernistc it Cromlaes ‘oe that extra fenders are mor necded as body server that purpose 


NOVEMBER, 1 


First Air-Conditioned Auto 


Hot ale and gas forced into buildings 


0 


Wart all windows sealed, and a stream 
of fresh, filtered air at just the right 


temperature entering throuzh a special 
duct, the world's first air-conditioned 
automobile recently made its debut in a 


successful test run on New York City 
streets. It demonstrated a remarkable 
ew system that promises all-the-year~ 
round driving comfort, regardless of sum- 
mer heat or winter cold. Air is drawn 
into this system through a concealed inlet, 
remove dirt and dust, blown 
over coils that chill or warm it as re- 
‘quired, and admitted through grills 10 the 
car's interior. 
efiected by a 
compressor 
oor boards, resembling that 
of an electric refrigerator, 
which takes its power from 
the cars. generator oF may 
he Tun from a spe% 
tery. To heat the aii 
water 


ing equipment b 
jumed on or off at will 
from the instrument board 

cat, Since the win 
the car are kept 


Ly penvixe heated air 
and gases under pressure 
into new buildings, a 
Hamburg, Germany, con- 


the masonry and plaster. 
Large apariment houses 
have been dried out in 
this manner in from two 
to four days—only a 
fraction of the time 

ly required. To 


thes setting of 
the pester ta i ies 
special gases are caricd 
Canc with 
neds ore kept Uap 
seeds are lege Oe 
Slosed daring. the at 
ficial drying process and 
the temperature of the 
equated accord 
into the type of build 
ing. and the degree to 
Wich the ten’ bas 
bce fattiod. The 
of temperature 
Bs from tventyto'200 de- 
trees, Cemiade. 


closed, outside noise iy excluded, Any. 
closed car. new or old, may have the 
ing system installed, accords 
ing to the New York concern sponsoring 
ion, which expects lo manu- 
facture it in the near future at a suf- 
ficiently moderate cost to permit its use 
even in low-priced cars. ‘The makers fore- 
sve the car of the future provided with 
air conditioning as standard equipment, 
In that event many of the inconveniences 
encountered at present will be removed, 
‘alongwith a decrease in the danger of 
sufiering carbon-monoxide poisoning 


fof intwal 


GRAVITY 
FILLS THIS 
NEW PEN 


Proving with a capacious inkwell as 
a base, anew desk set will not run dry 
afk at inconvenient” moments,” The 
Special fountain pen is screwed into a 
threaded socket when not in use. Tf the 
pen needs resillin. it is simply pushed 
Sownward in its sliding socket. Ink runs 
into the pen by gravity, the air in the 
trarrel ‘escaping through a valve opened 
boy a small button at the top. 
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TWENTY-YEAR-OLD ROAD RESISTS 
PRESSURE OF 70,000 POUNDS 


Lorre laner than a tin can, a core of cement 
nd macadam, (aken from a twenty-one-year-old 
Jat Selma, la. recently withstood a vertical 

‘of 70,000 pounds ina Chicago testing 
oratory. When the material gave way, it split 
Jn neat vertical cracks that ran uniformly’ through 
the stones and the cement which held them to- 


geiher. Originated in Scotland, this type of road 

is said to be particular- 
ly economical, the 
Selma highway having 
cost less than a dollar 
a year for upkeep, 


stone, is still in. good 
condition. Other com- 

ities have recently 

ierested in 
the combination paye= 
ments and are laying 
it wherever possible. 
Manufacturers claim 
that the new cement 
ls more durable than 
that of twenty yearsago. 


NON-SKID TREADS FOR THE STAIRS 


Light ashing on top 


Sarery treads, of the non-slip, abrasive type long 
employed to prevent accidents in factories, are now 
available for use on home stairs. Grains of abrasive 
material molded into a hase of semi-hard rubber give 


footing and lessen the danger that children and 
‘thers may al and fll on the stairs, Unaflected by 
twatero weather, the treads may ‘be installed on 
trom” steel” concrete or stone by anyoue who can BITING FISH FLASHES 
Hhndle a screwdriver and a dill. ‘The treads are fat AN ELECTRIC SIGNAL 


and will not catch shoe heels. 


FENDER LIGHTS WARN OF 
LEFT OR RIGHT TURN 


To stake it easy for a driver to signal 

intention of turning, a new warning 
‘ce is controlled from _ buttons 
ied beneath the steering wheel and 
vonvenient reach of the fingertips. 
Pressing the left-hand button illuminates 
‘arrows pointing to the left _on front and 
rear fenders of that side. The right-hand 
button lights up arrows on the right fen- 
ders pointing in the opposite direction. 
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Wares a fish bites, an electric light 
flashes to announce the fact, it 
‘mechanical watchman for fish lines used 
at night, It enables a fisherman to be on 
the spot in time to land a catch, even 
when he has as many as three lines out. 
‘The body of the device, a pointed woo 
stake, is driven into the ground, “A line 
is tied to the base and then wrapped 
several times around a strip of spring 
fetal atthe top. A tae on the fine pulls 
the spring strip against a set, screw, clos- 
ing an electric contact and lighting a 
flashlight bulb, The hollow stake contains 
small hatte 
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N_A recent series of articles in Por- 
ULAR SctENcE MoxrHLy, I told of 
the marvels of modem surgery and 
described some of the miracles of 

the operating room. Since then, scores of 

readers have written me, asking for facts 

‘about famous surgeons and how they fit 

themselves for their life-work 

How do they get into surgery? How do 
they keep fit for the nerve sirain of the 
‘operating room? How do. they develop 
their amazing, life-saving skill? ‘These are 
the most common questions 

"To find out, 1 talked with famous east~ 
tem surgeons and corresponded with others 
{nll parts of the country. The result is a 
collection of fascinating, human-interest 
facts about men whose names are synony- 

‘with surgical skill, 

‘onsider, for example, the start of the 

famous New York plastic surgeon, Dr. 

Hi, Lyons Hunt, When he was six year 

‘old, he told me, he used to fill his moth 

‘hopping bag with knives from the kitchen 

and make the rounds of the neighbors on 

his velocipede. At each house, he would 
fing the doorbell and gravely announce 

"Dr, Hunt is ready to operate.” 

Before he was out of grade school, he 
was performing real operations—on frogs, 
When he found that the abdominal or- 
ans were covered with membrane, he 
thought he had made an original scientiic 
discovery. He entered medical school at 
fourteen and was graduated at nineteen 

From the beginning, his one absorbing 
interest was the human face, He read 
every book on physiognomy he could find 
He spent hours at the art galleries study 
ing sculptured heads. He concentrated 
‘upon. mastering the complex network of 
muscles in the face and neck, a network 
which comprises ane fourth’ of all the 
muscles in the body. He practiced molding 
faces in plaster and clay. Today: he molds 
them in living flesh as one of the world’s 
sreatest plastic surzeons. 

Before every operation, he goes over an 
tunretouched, lifesize photograph of the 
patient. On it, he makes notes, diagrams, 
measurements, He visualizes every step 
Jn the operation and its fect upon the 

future appearance of the patient. By 

sclentiscally working out every detail, he 
achieves his brilliant results. 

T know another surgeon, a famous eye 
specialist, who, as a boy, was fascinated 
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Workshops, Music, Art, 
And Sports Keep Nerves 
Keen and 


By Frederic 
Damrau, M.D. 


ea aes 
to make regular trips to the local butcher 
pn pe taree vam 
pel wend bour sceiyig and dsetng 
thE toby le ee 


2 pis’s eye, which is remarkably like the 
ese of a buman, 
‘Another New York surgeon, Dr. Ar- 


Surgeons 
MARVELS 


thur Stein, recalls kind-hearted lady: who 
Visited his parents when he was eight 
years old. She asked him: 

Arthur, what are you going to he when 


“Because I want to drive a horse aml 
buggy.” 

Today he is a doctor and a famous sur- 
eon besides, But he doesn’t own a horse 
and buggy. Instead, he rides around in a 
limousine driven by a chauffeur, By the 
time he achieved his ambition, horses anil 
‘buggies were out of date and the automo- 
bile had come to stay. 

For a doctor doesn't graduate from 
medical college and begin practicing sur- 
gery at once. He doesn't become an ex- 
Pert over night. He must first spend 
umber of years in general practice, 
Then he has to devote two or three years 
{to intensive study of surgical technique 
tunder a recognized master, 

‘One man, who has since become a noted 
surgeon, conducted a humble practice an 
the East Side in New York City. for 
twelve years before he ventured to use 
knife of anything more serious than a hol 
‘Then he spent two years at various surgi 

clinics, assisting at operations and 
studying the methods of the masters, He 
came back a fullsledged surgeon and 1 
hhave seen him perform amazing feats in 
the operating room. 

‘The recognized surgeon cannot be 
young man. It takes him too many years 
to prepare for his work. In fact the 
American College of Surgeons will confer 
its degree only upon doctors who have 
heen in practice for eight years or more, 

On the other hand, the life of the sur- 
con is notoriously short. The strain of 
‘operating daily under great nervous ten- 
sion is so wearing that many surgeons 
have died of heart disease in their fifties 
Recently, Dr. William J, Mayo lamented 
the fact that. so many of his professional 
friends had died before reaching sixty 

Only a few weeks azo, I had oecasion 
to note the terrific strain under which a 
surgeon sometimes works. T had heen in- 
vited to watch one of my colleagues per- 
form a difficult brain operation. The pa- 
tient was an important business “man, 
‘There was grave doubt as to whether he 
would recover, 
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Throughout the operation, the surgeon 
‘was outwardly calm, There were several 
‘minor mishaps that could not be avoided, 
but he did ot Joe his temper, 1 knew 

ie was a man of iron nerve and tremen- 

dous self-control because Thad played 
olf with him and had never seen his 
even disposition disturbed. 

But when the strain was over, he was 
almost in a state of collapse, He irembled 
as if he had been through the third degree. 
T had to hold his glass for him while he 
drank ice water and later he asked me to 
rive him home because he was afraid to 
handle his own car. 

People who think that surgeons are 
cold-blooded creatures, unaware that hu- 
man life depends upon their skill, are 
mistaken, It is their keen realization’ that 
a single slip of the knife may mean death 
to the patient that adds to the tension. 

there are sudden emergencies for 
rich, the sureeon must be prepared. 
‘A dramatic instance of this kind oc- 
curred recently in France. Bleeding 
temally’ and near the point of death, a 
woman was brought to the Rothschild 
Hospital in Paris, Only an immediate 
blood transfusion would save her life. 
When all those present were tested, it 
‘was found that only the blood of ‘the 
chief surgeon matched the patient’s and 
could be used. Without hesitation, the 
doctor drained blood from his own veins 
for the transfusion, ‘Then he operated up- 
fon the patient and saved her life! 

To be prepared for such emergenci 
‘as well as for the constant of the 
‘operating room, surgeons train like athe 
letes to keep physically fit They regulate 
their diet and their hours of sleep. A 
majority. of them are total abstainers 
from alcohol. Many avoid the use of to- 
bacco entirely. Some do not even touch 
gofice or tea, And all are particulary care- 
ful to obtain a good night's sleep. 
ired surgeon is a poor risk for any 


pat 

‘That is an epigram of the New York 
toecialid, Dr, Abraham Wolbarst. He 
makes it a point the evening 
Before a heavy day in the operating room 
reading light fiction or a detective story 
to relax his Dr. H.W. E. Walther, 
noted New Orleans surgeon, obtains the 
same result by going over his collection 
of Japanese swords and prints. Dr. Morris 
Levine, who has achieved results border- 
ing upon the miraculous in his treatment 
of “hopeless!” mastoid cases, lies ona 
‘couch and prays for divine assistance be- 
fore every operation. Dr. H. Lyons Hunt 
closes, himself in his room’ and takes a 
refreshing nap of five or ten minutes be- 
fore he begins his work, 

But the most curious preparation of all 


NOVEMBER, 1933 


ton In progress whieh Is be 
She a 


is made by another New York specialist. 
Hee always spends the evening before an 
operation at the movies. But he doesn't 
80 to sce the show. He sits in the theater, 
where he will be quiet and undisturbed, 
and oes over in his mind each step of 
the operation 

During the World War, was fortunate 
enough to serve in the Medical Corps of 
the Army under Dr. K. Winfield Ney, one 
of the great brain surgeons. Only’ a’ few 
months ago, Dr. Ney demonstrated a re- 
markable new operation for the cure of 
epilepsy. (P. 3p 2a) 


Movies 
BIG HELP TO 
SURGEONS 
Ingenious mechanical 
Side are uaed tm teach 


ae" the “technlane 
delicate operations 


now 


Seated bend a plas partion anid who by men 


7% 
ha 


A. direct descendant of _Napoleon’s 
snetal, Marshal Ney, he was left 
Soran atthe age of nine and eduated 
himself, working his way through college. 
He has iron control of himself and has 
disciplined his nerves to stand terrific 
strains. During the hectic days when the 
American divisions were making theit 
famous drives at Chateau-Thierry and in 
the Argonne, Dr. Ney spent, sixteen out 
of the twenty-four hours in the operating 
oom and often performed as many as 
thirty or forty operations a day! And one 
in operation takes more out of a sur- 
amt tens. pce of atieeal oon, 
To keep fit, he regulates hi 
clockwork. H¢ rises at eight and is never 
known to be late atthe hospital, His morn- 
ng sea in operating; his afternoon in 
seeing patients and studying their can- 
ditions. ‘Then he takes an’ hour's nap be- 
fore dinner. The evening is passed in play- 
ing chess, bridge, or seeing a serious play. 
Four hours, from eleven at night to three 
in the morning. are devoted to reading and 
writing scientific literature, He has found 
that he is at his best on six hours’ sleep; 
five at night, from three to eight, and one 
hour during the day, More sleep impairs 
his concentration. 
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‘Doing fine work with his hands is second 
nature to Dr. Ney, his mother having been 
an artist and his father an inventor. 


When he was twenty, he was an expert on 
ems. 


Handling precious stones and de- 
ig their mountings helped to develop 
in his fingers the fine mechanical sense 
required for delicate operations. 

‘Because it demands a coordination of 
rapid movements, Dr. Ney practices trap 
shooting during much of his spare time. 
Also he trains his fingers for hours at a 
time by modeling clay, carving wood. and 
practicing sculpture. In addition, he finds 
relaxation in working with woods and tools 
in his home workshop, 

But ike all surgeons, he is particularly 
careful, in doing such work, not to injure 
his hands and fingers. Every cut or blister 
is-a possible source of infection and must 
he’ uarded, agains.” One of the prime 
atures of 3 sUr- 
zeon's program of 
Keeping fit is the care 
of fhe han 

ro keep the alls 
cof bis fingers pliable 
And. sensitive, one 
noted surgeon in the 
middle west tells me 
he always wears leath- 
er gloves when he 
oes fishing. Another 
‘was forced to give up 
haseball because the 
sport. was hardening 
his hands, Hangnails are 
particulariy dreaded and 
Special care is taken in 
manicuring the fingers 
Dr. Hunt, for instance 
since 1002, has never al- 
Towed anyone to cut his 
nails for him. In that year he save six pa 
die from infection when a 
developed hang 
a manicure, Pus gathered 
hbroken_ skin. without his knowledge and 
only after the patients had died did he 
Allscover the source of the infection, 
‘In winter, most surgeons wear fur-lined 
loves and take special precautions 
They rub sly- 
0 the skin 
every night, In addition, they are careful 
of the soap they use, choosing only bland 
varieties which do not contain harsh in- 
aredients, 
ihe “rubbing up” which is part of 
the preparation for every operation, is 
particularly hard on the bands, As a first 
Step in sterilizing his hands, to, prevent 
the danger of contaminating the open 
the surgeon washes with soft soap 
jream of running hot water. Using 
sterilised gauze pds and hand heushes, he 
foes over his fingers again and again. 
‘Then, he trims his nails short and care- 
fully ‘smooths them. down. 
merses both hands in a strong solution of 
alcohol for two minutes. 

‘After all these prepsrations are com- 
pleted, the hands are dried with a sterile 
towel powdete, and sipped into ster 
ined rubber gloves. ‘Thus even if a glove 
tears. during’ an operation, the surgeon's 
hand will carry no germs of infection into 
the wound 

Tecan be ensily understood how such a 
process of “scrubbin 
iter day, results in irritation to the skin, 
‘One famous New York specialist has had 


‘ 


‘against chapped “hands, 


Mu 


DEADLY GERMS BEATEN 
BY ETERNAL VIGILANCE 


to quit operating for weeks and months 
at a time because of hypersensitive skin. 
But in spite of this handicap, he has at- 
tained national recognition hy his work. 

Frequently, surgeons must fight some 
handicap that lies in their way. One of 
my surgeon friends, for example, is near- 
sighted. Another is lefthanded. Another, 
2 noted eye specialist, had to. battle 
against a trembling of the hand due to 
hervous tension during operations. He 
took up golf and credits it with having 
siven him the poise and self-control he 
needed for his professional work. 

Curiously enough. what would appear 
to be the w 


career of another eastern specialist. Imag- 
ine a surgeon fainting at the sight of 
ood! That is what this doctor did re- 
peatedly during his freshman year at 
medical school. He still has a horror of 
hemorrhage. However, this very fact has 
led him to devise special methods to con- 
trol bleeding. As a result, his operations 
are practically bloodless and the conserv. 
ing of the patients’ lifestream in this way 


contributes largely to their rapid recovery. 

Almost all surgeons are constantly seek- 
{ng to increase the skill of their hands and 
their ability to coordinate brain and mus- 
cle, One surgeon of my acquaintance took 
up etching as an aid to developing more 
elicate control over his fingers, Several 
whom I know learned to play the violin 
jin order to increase the nimbleness, of 
their hands. Again, Dr. Forbes Hawkes, 
noted for his remarkable operations upon 
the kidney, learned to play the piano as 
training for his fingers although he did not 
care for it as a musical instrument, 

In fact, so far as the hands are con- 
cerned, there are many points in common 
hetween the pianist and the surgeon, 
active hands of a Paderewski would have 
no difficulty in tying a row of stitches 
rapidly and unerringly 

‘To perfect himself in this phase of his 
work, one Brooklyn, N. Y., surgeon re- 
Botts he spends part ofeach evening tying 

ots ais rend § bopoe ts the 
‘operating room, he is noted for the sj 

with which he ties 

pete in closing a 

cing 


is the meth- 
od used by another sur- 
eon to keep his eyes 
and muscles in_ perfect 
coordination, In addi- 
tion, he plays musical 
instruments that re= 
quire the use of both 
hands. For, whereas 
the average’ craftsman 
is skillful with either 
his right or his left 
hhand, the surgeon must 
havea high degree of 
dexterity in both hands. 
In fact, most of the 
masters of the operat 
sty at int 00m are ambidex- 
terous, equally at home when us 
hhand, T have seen famous surge 
ing first with one hand and then with the 
other, according (o which one gave them 
the best conditions for cutting or sewing 
during an operation 

Performing operations upon animals for 
scientific research, is another method by 
which the surgeon trains his hands to per 
form delicate tasks, In this work, 
experimenter is often dealing with’ ti 
glands and the slightest slip upsets 
whole experiment. It is interesting to note 
that it was through such an experiment 
that Dr. Frederick Banting, of Toronto, 
tract which has aided thousands of suf 
ferers from diabetes. This discovery: by the 
Canadian experimenter is rated as o 
the greatest made in the field of medicine, 

De. Harry Koster, noted Brooklyn, %. 
Y.. surgeon, is another who carries on 
experimental work on animals almost con: 
tinually, He finds it the best preparation 
he can make for delicate operations upon 
suffering patients in the hospital 

Tn recent years, the life-saving rec 
‘of surgery has been climbing. steadi 
More than a million operations a year are 
performed in the United States alone. And 
the loss of life is notably small, Much of 
the credit for this remarkable record must 
go to the infinite pains with which the 
surgeon prepares for his work and the un- 
ceasing efforts with which he seeks to in- 
‘crease his skill and technique. 


POPULAR SCIENCE MONTHLY 


ictoming extremely popular 


2 Se RRC PR ATR Ate iat 


CAN THE 


Buffalo 


COME BACK? 


UFFALO steaks for western restaurants, buifalo coats for 
northern travellers, and a buffalo round-up for tourists, 
attest to the fact ‘that the once nearly extinct buffalo is 
making a come-back. According to recent figures of the 

Canadian government, there are now nearly 20,000 butfalo on vast. 

preserves Twenty-five years ago the Canadian government pur- 

‘chased about 700 animals, constituting the last herd in existence. 


Every year about 1,000 butfalo are killed by high-powered rifles 
on the ian government's preserves in western Canada, ‘Their 
meat goes to stores and restaurants throughout the west, both in 


the United States and Canada, and buffalo steaks are also, pro- 
curable in the larger cities of ‘the East. Buffalo coats are_ be 
tused for the winter outfits of the Royal Canadian Mounted Police, 

‘The main herd, over 6.000 animals, is kept at Buffalo National 
Park, near Wainwright, Alberta. Here an annual round-up is held 

ach autumn, the only buffalo round-up 
in the world.’ The animals are driven by 
hard-riding cowboys to the corrals where 
the yearlings are branded. 

Because the park at Wainwright. will 
rot provide grazing for so large a herd, 
every year sees more than 1,000 young 
buffaloes herded into corrals, pushed onto 
sloping ramps, and bundled into railway 
cars, which take them to Waterways, the 
end ‘of the railway in northern Alberta, 
Here they are unloaded into corrals once 
more, then herded onto. flathottomed 
barges, and towed for nearly 1,000 miles 
along ihe Athabasca and Slave Rivers to 
Wood Buffalo Park in the North West 
Territories. Here there is a herd of about 
10,000 animals, enjoying a domain. of 
17,000 square miles and protected against 
the ruthless killing by poachers. 
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You can Photograph 


with your EQUATORIAL 


AVING made a sara photo 
graph with your camera, as de- 
Seribed in the first articles of this 
series (PSM, Apr. ’33, p. 38) 

1 am sure you, will want 10 take pletures 

of the moon, the Pleiades, and ou 

sroups that are vi ipher 

“The fascination of astronomical photoR- 
raphy will grow upon you. To develop a 
film and find that you have obtained a 
heautiful image of the moon that can be 
enlarged up to three or four inches in di- 
ameter will give you a real thrill, You 
won't stop photographing the moon until 
you have made a series of six or more 
pictures showing our nearest-neighbor in 
all her phases. 

‘hen with ony 2 slight change in, your 
apparatus, you can easily make photo 
taphic maps of the principal stars, If you 
preserve your prints in an album, you ean 
fradually build up an interesting star 
alas, One by one, you can add maps of 
the Great Bear. of Orion, of Taurus, of 
Andromeda, and ‘of the other constlla- 
‘ions that annually move across the heav 
ens in a majestic procession. 

In this article I'shall show you how to 
add to your equatorial mounting (T'S.ML 
Get. "35"'p. 36) the simple mechanism 
that will enable you to follow the stars 
during the prolonged exposure needed to 
take a picture of them. ‘This slow-motion 
device, however, is not needed to obtain 
‘fine picture of the moon. ‘This can be 
done in half a second, during which time 
the movement of the moon's image on the 


f 


By 
Gay orp Jounson 


film will he to0 small to spoil the sharp- 
ness of the picture, 
‘The only additions needed for turning 
your homemade equatorial telescope 
‘one for moon photos 
camera made of cardh and a finder 
tube for ‘the position of the moon's 
image after the film has been jut in place, 
Tam taking it for granted that_ you 
telescope either with a 


focus, The latter is known {0 opticians 
as a ~half-diopter” lens. 
If you have used a portrait attachment 


Jens of about three feet focus, you can 
expect it to throw an image of the moon 
about, one centimeter or two-fifths of an 
inch in diameter. The six-foot spectacle 
lens. however. will give a three-fourths- 
inch moon image that vill be much more 


Simple Changes Convert 


Jisfactory for subsequent enlargement 
Also the larger image will he shary 
the errors of the longer focus spectad 
Jens are less apparent, For astronomic 
‘hotography. I sirongiy’ recommend the 
use of the spectacle lens and a six-foot 
telescope tube. It will be easy for you to 
extend a shorter telescope by adding the 
required amount of cardbow mailing 
tube, and rebalancing your telescope om its 
equatorial mounting, 


Your Homemade Instrument 


into a Camera with Which to Take Photos of Heavenly 


Bodies . . 


. Slow-Motion Device that “Stops” the Stars 


POPULAR SCIENCE MONTHLY 


the Moon and Stars 


TELESCOPE 


To find the focal length of the spec~ 
tale lens and the si of the moon image 
which it produces, hold the lens in your 
fingers in the sunshine and move it back 
and forth until the sun's image is sharp 
‘on a wall or piece of white cardboard, By 
‘strange coincidence, the apparent size of 
the sun and moon are the same, This, by 
the way, is why total eclipses of the ‘sun 
are possible, Accordingly, the diameter of 
the sun's image on the wall will give you 
the size of the moon’s image on the film 
‘of your telescope camera, 

After determining the approximate fo- 
cus of your object glass, make the tele- 
scope tube three or four inches shorter 
so that the camera attached to the sliding 
eyepiece tube can be moved up until the 
image is in focus on the film. 

‘Now you can proceed to build the 

Since you are going to photograph the 
moon with the object plass alone, you 
must remove the linen-counter eyepiece 
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Jens which you attached tp the sli 
syepiece tube, and replace it by the 
era, A better way, however, is to make 
another sliding tube to carry the camera, 
because this leaves your original eyepiece 
assembly intact for visual observations 


when you desire. 
‘The camera 
1 


simply a shallow box 
film pack of small size 
id ia place 


js necessary to prevent 
fogging the film when the eyepiece tube 

telescope. This is es- 
ying the film to the dark 
room for development, 

Alter the camera is ‘built and glued to 
its sliding tube, the next step is to provide 
a finder tube fo use in pointing the tele- 
scope when the camera is in position. This 
is merely a mailing tube about a_ foot 
long. attached to the telescope as shown 
in the illustration on the opposite page. 
At one end of the finder tube an eyelet is 


id 
AC th 
‘open, 
are placed 
hould be no 


han a 
nch in diameter, It can by 


occupying the film 
pick’s place. Use a bit of ad- 
hesive tape to hold it tempo- 
Adjust the telescope so that the 
we of the weathervane: appears it the 
center “of the ground ghiss. Slide. the 
camera tube in or out until the image is 
as sharp as possible. Mark with a pencil 
the place on the camera tube where it 
enters the telescope tube. ‘This establishes 
the focus of the camera for future use- 
‘Then, without moving the telescope, 
just the finder (ube, Bald temporarily 
on its supporting blocks by rubber bands, 
0 that the weathervane is exactly 
center of the cross threads as 
through the eyelet. WI 
is right, make it fowing 
some liquid glue between the blocks and 
the tubes, using a small camel's hair brush, 
and allow it to dry in position, Later, the 
finder tube can be wired still more firmly 
to the telescope tube. 

‘You are now ready to find the photo- 
graphic focus of your telescope camera 
‘owl roby he sity shorter than 
the visual focus (Com! p 


MODELS POINT 


Vanishing 


VO young scientists stood at the valves that controlled the 
‘ebb and flow of ocean tides in the small model before them. 
‘Almost hidden from public view on the shaded grounds of the 
California Institute of Technology the forty-foot model—con- 
taining two rivers, a large bay emptying into the Pacific ocean, and the 
channel through which tides flow—looks exactly as the real coast looks 
from an airplane fying over southern California, 

With this model, it is hoped, several perplexing problems will be 
solved. Eventually the work may lead to the development of a system 
that will check the ocean in its attacks on the Atlantic and Pacific 
coasts, keep bay and harbor channels free from sediment and confine 
rivers to their channels, thus preventing the loss of hundreds of millions 
of dollars to those owning property on the shore. 

For years it has been known that the oceans 
some sections. are eating at, the shore line. 

‘On the California coast from Foint Argue 
Point Buchen the coastline, as the result of centur 
‘of wave action, has assumed a jagged, sawtooth 
form, Here are found many indications that powerful 
waves are gradually eating away the headlands, 
Beaches are drifting southward while rock jetties, 
fashioned by human hands. preserve the shore, 

In southern California the coast line consists of 
stretches of sandy beach alternating with rocky 
shore, "Several yeas ago heavy storms and fod 
swept away a ‘Strip of land on which an expen: 
road had been built. Such recession of the shore 
not only is being stopped now but new beaches are 
being formed by building out into the ocean thin 
fingers of concrete and sheet steel, known as gro 
‘These break up the powerful, swirling action of the 
waves, which carry sand away from the shore. 

‘During the last 100 years accurate measurements 
show that the New Jersey coast, along 134 miles of 
‘ocean front, haa eroded on the average of two fect a 
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rrass 


WAY TO SAVE 


Coastline 


year, This record indicates an erosive tendency of forty’ miles in 
100.000 years—a rapid rate when measured in geological time. 

Shore protection problems have become highly important in recent 
years, not alone because of the New Jersey and California exper- 
lences, but also because the public demsinds more and wider beaches. 
Fortunately science is finding a way, through the study of relative! 
tiny models, combined with experiments along the coasts and be 
neath the surface of the oceans themselves, to save the long coast- 
lines against further serious inroads by the’ seas, 

‘In my investigation for the readers of PoPvLar Sctexce Mostu- 
uy, [found that many agencies constantly seek new light on the 
common problem. Of the several methods, pethaps the models ai 
‘most important, ‘Yet engineers, public and private, also are going 
down to sea with other interesting apparatus and methods, 

Red sand is placed in a trench on the beach at Seaside Heights, 
N. J., that its movement along the beach may be studied. Giant sand 
particles, in the form of sixty weighted croquet balls, settle down in 
the Atlantic off the Jersey’ coast to supply data from which to 
compute the bottom forces. Observations of ocean currents by 
means of stationary meters are made, Currents generated by strong 

5, effects of currents on sand movements, waves, 
ng oF plunging of waves, and even the motion of water par- 
ticles in waves are being observed and analyzed, 

Many: protective works in rivers and along the coasts have been 
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built, but there has been no uniformity in the types 
of structure, A breakwater serves a useful purpose 
at one piace, a small jet ‘projecting a short 
distance beach at another. 
But there arc many other problems, which today are 
being carefully examined by the Beach Erosion Hoard 
vf the U. S. Army 

Not all these investigations are concerned with a 
recession of the shore line, however. Along the New 
England and the Pacific’ coasts, rocky headlands 
reach down to the borders of the sea, Between such 
headlands bays are formed and at the heads of such 
bays pocket or bayhead beaches ate frequently 
found. Often adjacent low lands may be subjected 
to destructive overflows either from high tides or 
floods from rivers emptying into these bays. 

Except in isolated cases, (Continued on p 


Polish Woman Studies Early American Skulls 


SkCULS of Amer- 
ican aborigines led 
recently toa 4.000- 
mile journey by the 
famous woman an- 
thropologist of To- 
and, Dr. Eurenie 
Pitrowska-Stolyhwo, 
For some time, she 
has been making a 
study of the rela~ 
tionship between the 
carly peoples of 
America and Asia 
While in America 
she will spend much 
of her time working 
with the collection 
of prehistoric skulls 
gathered by Dr. Ales 
Hrdlicka, antbropol- 
‘gist of ‘the Smith- 
sonian Institution, at 


ae 
os 
— 


Dr. Hrlicka and Dr. Pitrowska-Stolyhwo, of Poland, examining skulle — Washington. D.C. 


CAMERA PERISCOPE INSPECTS BOILERS 


bs. aie | 


Macstrmep pictures of hidden cracks in 
steam boilers are being taken by a Hartford 
Conn, insurance firm with a new camera p 
scope to present owners with convincing evi 
dence of ment, Applied to rivet 
hole walls, the device reveals fissures otherwise 
‘oniy’ to an inspector's expert eye. In 
¢ plant it recently disclosed a. boiler 
nd as to be in imminent danger of 


exploding, and the boiler was re 
to avert a serious accident which might have 
occurred! had not the defect been discovered. 


ELECTRIC RAZOR-BLADE 
SHARPENER RUNS ITSELF 


Conrtere in a compact box, a new 
razor-blade shary i 
automatically” stop 
is ready for use. T 
box hold the biade in pla 
closed and. according to 

the device does the rest, Whirling rollers 
strop the blade until it is perfectly sharp 
and then the current is automatically cut of, 


VEST-POCKET SLIDE RULE 


‘A stipcer slide rule that slips in a vest 
pocket and costs less than one-tenth that 
‘of the ordinary rule has been introduced 
by a Connecticut manufacturer, The rule 
is equipped with a metal back in place of 
the usual wooden one. thus preventing 
the warping that formerly was possible 


SEAPLANE RACES WITH BRITISH SPEEDBOAT 


photographer. The light 


it banked into some of the turns. b 
is brushes with the speedboat, the little 
equipped with a single pontoon. gave added interest to the trial runs, 


Rovsprxe a tum neck and neck, a racing speedboat and a sea 
plane were caught in this remarkable action picture by a British 


‘monoplane acted as pacemaker for the boat 


during practice runs in preparation for a regatta. The lower wing 
of the 


skimmed 
yonoplane, 
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Ship’s Gage Shows Speed and Distance Run 


Suowre the speed in knots and the 
total distance covered on a voyage, 2 new 
speedometer for ships has passed final 
tests and is being adopted by transatlantic 
‘and naval vessels. Perfected by an Amer- 
ican marine inventor, Edward 8, Cole, the 
device is known as 2 pitometer. 

‘A streamlined bronze rod extends for 
approximately two feet, below the keel of 
the vessel on which the speedometer is 
installed. Near its end are two tiny holes, 
‘one in front and one on the side. They 
are the entrances to small tubes’ which 
tun up the center of the bronze rod and 
connect with a U-shaped, mercuryfilled 
manometer, or pressure gage, in the hold 
of the vessel 

‘When the ship is plowing ahead through 
the water, the pressure on the front hole 
is naturaliy greater than on the one at 
the side. Variation in these pressures cause 
the mercury in the manometer to rise o 
fall, floats thus moved up of down, 
‘actiating the speedometer mechanism and 
producing the readings on the dial of the 
faster instrument, ‘Through an electric 
circuit, duplicate readings are. shown on 
‘other dials distributed at_ various points 
about the deck. 

‘When desired, the bronze rod can be 
drawn up into the vessel. The manometer 
3s s0 mounted that rolling and pitching i 
heavy seas does not affect it, The Ameri 
can finer Washington is one of the ships 
equipped with the speedometer and it is 
expected that others will soon install it as 
its dependability and accuracy. become 
more widely recognized. 


PHONE NUMBERS ON ROLLS 
IN INSTRUMENT’S BASE 


Foux, alphabetical number fies are 
mount in a compact telephone 
recently produced by an easlern inventor. 
‘The frequently desired numbers are writ- 
ten on cloth sheets attached to spring rol- 
Jers within the base, The sheets are pulled 
‘out as shown above and snap back in 
place when released. The four sheets hold 
280 names, Swivel mounting of the base 
facilitates access to any one of the lists, 
In the base, also, are paper and pencil. 
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WATER CHANGES BLACK 
CRAYONS TO PAINTS 


Costmsrse crayons and water colors, a 
new outfit for children has been intro- 
duced into this country. from England, 
Al of the crayons leave black lines when 
they are used to trace the outlines of pic- 
tures, But, when a brush, wet with clear 


the label. They 


¥ paints. 


| 


fieures Below gies 


RADIO TUBE OF METAL 
CAN BE WALKED ON 


Proor against the roughest handling, an 
indestructible type of radio tube developed 
in England is so sturdy that it may even 
he stepped on ‘without damage, as shown 
above. A metal bulb replaces the cus 
tomary one of glass, main- 
taining the vacuuin and 
also serving as the anode; 
glass is used in the tube 
‘only to insulate the bulb 
from the metal base, The 
tube is encircled by a metal 
cylinder for electrical shielding. 
Ii is designed for use anywhere 
but. should” prove especially 
valuable in portable sets oF 
others frequently moved. 
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BLINDERS ON TRAFFIC 
LIGHTS AID DRIVERS 


SoUARE traffic lights equipped with 
blinders are the latest apparatus for 
‘dout in 
al partitions 
light protect the colored 
sglass from the glare of the sun, which 
Frequently confuses motorists in the old 
style of ‘open lights. In addition, the 
darkened housing is said to give a more 
brilliant and easily: seen signal when the 
traffic lights are on, ‘The projecting fins 
algo prevent drivers from seeing the cross 
traffic signals and thus discourage 
tempts to “beat the lights, 


FOOD PACKED 
IN BEER STEIN 


Avprxe a handle (o the 
container in which pre- 
pared food is packed. the 
manufacturers have (uened 
the glass jar into a stein 
When the metal lid. that 
protects the contents is 
removed. it is found that 
the lip| of the jar 
smooth, there beinig nei- 
ther threads nor shoulder 
to interfere with 
asa stein, which it closely 
resembles in shape and 
size. When purchased the 
stein is hermetically sealed, 
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Tubes Bent Without Kinks 


Meat tubes are bent without cracking 
or distorting their walls by the use of an 
alloy that melts at a low temperature, 
The alloy, which consists of bismuth, 
lead, tin, and cadmium, melts at 160 de- 
grees, Fahrenheit. To’ use it, the alloy 
is melted under water and then the water 
Poured into the tbe to be 

lower end plugged with cork. “The water 
heats the tube before the alloy reaches 
it and thus prevents cold sets. Naturally 
the water is forced out by the heavier 
metal. Cold water is then run around 
the tube to chill the alloy quickly. When 
cooled to room temperature, the alloy- 
filled tube can be bent at will into a vari- 
ety of shapes, as shown in the photograph 
;, without developing kinks ‘The 


Tubing i bene 
‘Sintout Minas by 


alloy is easily removed by immersing the 
tube in boiling water, which melts. the 
soft metal so it will readily run out. The 
‘miamufacturer says the alloy does not tin 
the inside of the tube and can be used 
repeatedly without loss of volume and 
thus it proves a most economical process, 


PORTABLE HAMMER BREAKS ROCKS 


A waster that weighs a ton and a 
half and is capable of shattering granite 
boulders or demolishing small structures, 
hhas been mounted on a. power shovel 10 
produce a new mechanical aid for con- 
struction gangs. Dropping from a height 
of five or ten feet, the giant sledge ham~ 
mer can deliver twenty blows a minute. It 
is especially adapted for such work as 
breaking up reenforced concrete, shatter- 
ing large rocks encountered during exe:- 
vations. pounding down short pil 

breaking ice, frozen ground, and bexlies 


of shale and sandstone which are (00 hard 
{o dig with the ordinary. power, shovel 
Because the striking face of the hammer 
is removable, other shapes, can_ be su 

stituted as the work demands. Thus, for 
special uses the hammer can be turned 
into a gizantic ax, pick, or mattock, 
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AIRPORT'S CIRCLE HELPS 
PILOT CHECK COMPASS 


Os tae airport at Portland, Ore., is 
fa hoge white circle that enables trans- 
port pilots to check their compasses with, 
a minimum of effort. Lines divide the 
circle like a cut pie. By using a plumb 

1¢, the ship is jockeyed into a posi 
mn facing directly along one of these 
fines, and the compass reading is taken. 
If the compass is set correctly, it gives 
the same reading as that represented by 
the line on the ground. If it is off a few 
degrees, the pilot can either set it right 
for allow for the error in charting his 
course. Readings are taken on all the 
Tines as a complete check on the 
strument in the aieplane, 


New Hugh cae thar to 


LOWEST AUTO ONLY 27 INCHES HIGH 


Wert an overall height of only tw 
inches, a dachshund car recently: ap= 
‘on the roads of England. It is he- 


world, the distance from the top of the 
windshield to the pavement being less than 
three times the height of this page. It was 
‘uilt by a Bradford engineer. 


USE MAGNETIC NOTES TO TEACH MUSIC 


Macsericnotes for teach 
jing children the elements of 
music have been devised by 
Portland, Ore... musician, 
On, the piano before 
hild is placed a large ferro- 
sspe plate on which is pa 
da staff of music 
oles, cut out of cardboant 
and having a small magnet 
on the back of each, are 
pput in their proper positions 
‘on the lines, the mag- 
nets holding them in 


them on the instru- 


Imagnetiom, are used In en 


ent position fur fur- 
ther work. 
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lines. tad out on 
Tied by pilots to tent. 


round of Port 

fot thule compasses 

DEVICE AUTOMATICALLY 
TESTS OIL IN MOTOR 


Hye thy 
lermic. needle. 
‘upon the mar 
mator oil a 
leanliness 


pearance ofa Inet hypo 
a device recently. placed 
is said to test a car's 
sutomatically: record its 
needlelike tuhe at the 


The 


end i jo the crank case through 
the f gage hole, the lnreather hol 
wor the filler, and the plunger at the top 
i yyushedd ral times and then, 
fated to Fiat ae far as it will go, After 
the instrument has been removed, 
made, Clean” and "Dirty 
imped. on the plunger with a catibr 
mark separating the two words, 1 


Munger rises until 1 exposes th 
tnark, the oll is sale 10 u 


if it does 


foot, the oil should he changed. ‘The 
vimount of diet in the oil determines how 
{ur the plunger can rise. The test should 


he made, the maker states, after the «n= 
sine has been running. 


~ 


MAKING AND USING A 
MICROSCOPE FILTER 


re. 


‘Th whe shin of wpe which dncosen 


A Simple Addition 


Increases Efficiency 


of Your Microscope 
When You Study the 
Tools and Activity 
of a Master Weaver 
e 
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HEN you leave the 
world of ordinary 
things behind and. 
with the aid of your 

microscope, ig journey into 

the Lat ible. you find your 
trip enlivened by color. The green chioro- 
phyll of plant tissues, the red corpuscles 

of too, aad the ealred cya ae a 

few examples of natural coloring, 

The most important thing about color 
in microscopy. however, is the fact that 
you can use it to help you see things that 
‘otherwise would be indistinct oF invisible. 
If you make photomicrographs. you can- 
‘not escape for long the use of color. 

‘The process of employing color to 
prove the performance of your lenses is 
so simple that you will encounter no difi- 
culty: whatever in applying it. You sim- 
ply insert a piece of colored lass or 
‘other colored, transparent material int 
beam of artificial light focused to illumi. 
nate the object you are examining. Some- 
times you can use two or three colors at 
once; The colored glass i called 2 screen 
or filter. 

There are several reasons why a micro- 
scopist uses filters. For one thing, the 
lenses of many microscopes perform bet- 
ter in light of one color. Another reason 
is that, by using light of certain colors 
for illuminating specimens that have been 
treated with a dye. maximum contrast or 
detail can be brought out as desired. A 
third benefit lies in the fact that blue or 
green filters make long observations less 


tiring on the eyes. A fourth reason is 
that, in. making photomicrographs, filters 
canbe manipulated to control results, 
For instance, a section of yellow whale- 
bone photographed by blue light would 
bbe rendered with great contrast, while red 
light would bring out the detail of the 
structure, 

If microscope makers had! but one col- 
for of light to contend with, their lives 
would be far easier. AS it is, they’ must 
create lenses that are to be used in white 
light; and white light. as you know, is a 
mixture of many colors each of which 
behaves diferent: when passing through 
ens. Laboratory: microscopes, having 
Achromatic lenses. are corrected for two 
Colors (with reference to chromatic abe 
ration 

‘This means that the lenses bring two 
colors of the spectrum to sharp focus, 
hile other colors are not so sharply fo- 
cused. Highergrade instruments, ‘having 
apochromatic objectives, are corrected 
for three colors, As for the cheaper mi- 
ccroscopes, it, is doubtful if the lenses, will 
bring more than one color of light to sharp 
focus at one point, The presence of color 
fringes about images indicates that per- 
fect, color correction is lacking. 

“The writer has a microscope that cost, 
when neve, about $10. It magnifies to 123 
times. Simple tests with a set of three- 
color photographic filters, that is, pieces 
fof gelatine stained scarlet, green, and 
blue-violet and known to photographers as 
the “A,” “B,” and “C” filters, revealed 
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Aids Your Microscope 


By 
Morton C. Wattinc 


that the microscope focuses all three of 
these colors at different points. When the 
image was rendered as sharply as possible 
by daylight, the insertion of any one of 
the filters into the beam of light falling 
fon the mirror caused an apparent shift 
of focus, Refocusing would make the 
image sharp when the filter was in use, 
‘Then, if the filter were changed, refocus- 
ing was necessary. You will find that 
some filters, particularly when two of 
them are used together, absorb so much 
light that you may have to increase the 
illumination, On the other hand, filters 
reduce to a comfortable level the bril- 
Hany of mination that otherwise would 
are so many factors involved in 

the use of filters that no set 
can be given in the space availab 
of the object being examined, correction 
of the microscope lenses, amount of de- 
tail or contrast desired, ail must be taken 
into account. It is not always desirable to 
use a filter, A ood microscope will per- 
form well in white light. However, many 
rmicroscopists find that pure white light 
is ring to the eyes, particularly when 
spend hours on end watching the an- 
ties of an active paramecium or rotier. 
By inserting a blue or green filter into 
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the light heam, such fatigue can be 
avoided or at least reduced. 

Many microscopes come equipped with 
a blue viewing filter that slips into a hold- 
fr below the sub-stage condenser. You 
can purchase blue or green fiters in gela- 
tine form or as gelatine cemented between 
lass. A flask of copper-sulphate_solu- 
tion, placed in the light beam, is preferred 
by some workers as a means of making 
the light easy on the eves. 

‘You need not go to a lot of expense 
to procure a set of visual filters. Although 
expert microscopists probably would 
shudder at the idea, you can build up a 
useful collection by’ pr pieces. of 
colored cellophane or similar material, 
bits of colored glass, and old photographic 
filters, Many’ store owners can give you 
pieces of the transparent material they 
Use for coloring the light from their show. 
window illuminators. You can stain 
bleached out photographic plates or films 
with household dyes. Use either a plate 
that has not been developed but has been 
cleared in hpyo fixing bath, or one that 
has een bleached by any of several 
methods, such as immersion in tincture of 
jodine followed by clearing in ordinary 
hypo solution, 

At a cost of about ten cents per square 
inch, ‘you can purchase. special. micro- 
scope filters in gelatine form. These are 
made by dycing thin sheet gelatine. They 
must, be handled with care because the 
ielatine will be damaged if touched with 
the fingers. Two- or three-inch squares of 


gelatine are preferable, There are a num 
ber of visual filters obtainable in this 


can buy numerous photographi 
‘There is available a set of nine two by 
twosinch gelatine filters for photomicro- 

graphic work, at a cost of about $3.10. 
$iost of these can be used as nual filters 

Filters made of gelatine, cellophane, and 
‘other fragile material should be mounted 
between glass or in cardboard frames to 
prevent damage when handled. A good 
way is to cut pieces of glass to a size 
about one-eighth-inch larger all around 
than the filter itself, and then sandwich 
the gelatine between two glass pieces 
whose edges are bound with lantern-slide 
tape. This method is satisfactory for all 
kinds of microscope filters be 
ie placed in the beam of art 
ind therefore do not interfere with the 
light rays after they have left the object 
for passed through the lenses. 

For holding the filters, you can con- 
struct a little stand that is adjustable to 
almost any position. Make a wood holder 
by cutting grooves in two blocks meas- 
turing about one and one-half inches long, 
fone inch wide and five-eighths-inch thick, 
Cut the grooves about three-sixteenths- 
inch deep. and space them one-half-inch 
apart, measured on centers, Fasten the 
blocks to a base piece five-sixteenths-inch 
thick, one and one-half inches wide and 
Jong ‘enough to permit the filters to be 
slipped into the (C 
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BABY CANNON ADDED TO 
RUNNERS USE TREADMILL, U. S. FIELD ARTILLERY 
AS TRAINING TRACK 

Larest addition to the are 
tillery of the United States 
Army is a midget cannon, just 
large enough to take a .22-cal 
iber cartridge, It 
actly to scale, one 


of a small treadmill platform. with 
an upright pipe frame in front. 
Gripping the runner be 
gins his workout, a speedometer at 
fone side of the apparatus indicating 
hhow fast he is going. Speeds up to 
twenty miles an hour are recorded 


duns, It enables artllerymen 
to practice sighting, elevating, 


ind fing, without the expense 
costly angecaliber atm: 
: ion. By calculating the tet- 
Cans tory at the projectiles, the 
runners (o work n'a small room, funners’ work fe simplified 


PORTABLE HOMEMADE ELECTRIC WELDER BUILT OF JUNK 


Beier of junk parts at a total cost of 
$400, portable electric welder, which 
does the work of a $1,300 machine, has 
been constructed by two California work- 
ers, Besides its low original cost, it 


ing but a fraction of the conventi 
der. A chassis from one type of a 
mobile, a four- 
other, and a radiator from still another 
were used, while the generator was ob- 
tained from an electric milk truck 
To incre: 


pipe also forms a strengthening member 
in the chassis frame, A fifteen-gallon gaso- 
Tine tank, self-starter, and instrument 
anel complete the outfit, which can he 
rolled about by hand easily, It will weld 
a half-inch rod at 800 revolutions a min- 
ute, the builders report 
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PANTS 2 


War ‘Tank 


ome . ON 


One Wheel 


roars 
OPERATED BY 
ONE MAN 


In England, an Halian inventor has just 

demonstrated. a single-passenger unicycle 

‘which he claims 10 have reached speeds 

hGTOR maOr avon ‘of 100 miles an hour and to have made 

Cha omits wets Youn \ 280 miles on a gallon of gasoline, In the 

‘a ta ‘ear future, he plans to bring the machine 
j P to the United States and demonst 


5 n years of eX 
periment Tests solely 
‘upon one huge pneumatic tire encircling 
the driver, and dispenses entirely with ex- 
ais Cane terior steering apparatus, ‘The metal rim 
Srasicizen the tire supports the frame and 

‘wwe f Arver's seat and Js rotated by a'motor 
andl three-fourths horsepower. To 
fuide the vehicle to left oF rh, 2 sicer~ 
UDDENLY, ing wheel tilts the central frame with 
through the respect to the wheel, shifting the driver's 
drifting smoke weight and thus steering the hoop. Mod- 
of a hard-fought ls of various sizes are contemplated, the 
battle, rush weird, ‘capable of plunging into a stream diameter of the hoop being suited to the 
one-man. fighting ‘and rolling to the other side. height of ‘the driver, so that a tall man, 
tanks, They have ‘One of the oddest features of the according to the inventor, would use a 
the appearance of revolutionary machine is formed by larger unicycle than a short man. 
disk wheels and roll the steeltube crutches that project 
lke hoops across the ahead on cither side like medieval 
battlefield, | Pouring lances. As the tank rushes upon 
‘out machine-gun french oF obstruction. the op 
fre, they lap over 7 erator will drop the ihes 
trenches, vaulting | qyesnc wNoLEBAR 50 they dig into the earth 
across ‘on strange | steers tamer urrine | and the whale machine 
Steel crutches to ONE SIABILING wtEL 
pursue the —disor- ait to the other side, 
sanized enemy. ‘An open-type 
Suich is the start- form of the ve- 
inc hile, which shown on 
od a. patent up wer. has also 
‘ont unicyeletype tank which he believes heen ‘devised by: the 
Will revolutionize battlefield tac inventor. Without the 
Housed inside the armored body, the armored body or the 
operator will steer the single main wheel 
by means of two small auxiliary wheels at 
the rear. A turn of the handlebar lifts one In various parts of 
stabilizing wheel and lowers the other, the world, recently, en- 
shifting the balance of the machine and ineers have been re- 
tuming it to one side or the other. An viving the idea of the 
internal gear mechanism, operated by a unicycle. Attracted by 
motor inside the body, drives the wheel the economy and compact 
ahead at remarkable spect. ness of a one-wheeled ve- 
By a simple process of inverting the hicle, they have been attack: 
streamlined pants on the stabilizing wheels, ing anew the problems of bal- 
so they form balancing floats, and at- ance and propulsion which have 
taching propelling fins to the main wheel, been the. stumbling blocks in the 
the tank can be tured into an amphibian path of the inventors. 


sraing 


‘will vault through the 
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STUDS REMOVED WITH 
ORDINARY WRENCH 


Steps are removed without the aid of a 
‘wrench if simple little de- 
Of a hexagon-shaped block 
3 knurled hole running 
Uhrough it, is used, groove, eut from 
the side fo the hole, holds a. knurled 
Wheel which revolves ‘on a pin. The de- 
Vice is placed on the stud and then tumed 
with a wrench clamped to the upper hexa- 
gon portion of the metal block 


STEEL BARREL TESTED 
IN 200-FOOT DROP 


As cighteen-story plunge in Detroit 
Mich., recently tested the strength of a 
new-type beer barrel, Made of steel, the 
barrel was filled with water and carried 
to the eighteenth floor of a hotel. He 
it was dropped from a window, plunging 
more than 200 feet to a hard-packed 
gravel parking space at the rear of the 
building. The barrel is said to have sur- 
vived the shock without springing a leak. 
although the side was badly dented. In a 
second test, another barrel was not even 
dented by the long drop, according to 
the manufacturer. 
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ROOKIES LEARN USE OF GAS IN WAR 


ah the 


“pinning plane around 


Brows of tear gas_ rolled 
along the ground inva spectacular 
demonstration recently staged for 
members of the Citizen's Military 
Training Corps at Camp Dix, near 
Wrightstown, N, J. Crack men of 
the Chemical ‘Warfare Service 
owed the rookies haw smok 
dovn 


smoke bombs can 


ordinary army rifles. Placed like 
arrowheads at the end. of long 
they are shot. out by 

When they strike ona 

in the nose, the bobs 


at once give olf Volumes of dense 
smoke that fortns a screen, 


into the air from a metry-go- 
round launching device, a plane could at- 
fain flying speed without the need of a 
long runway, in a plan proposed by a 
Denver, Colo., inventor. The device con- 
sists ofa tall mast with a revolving hori- 
zontal boom at the top, from which is sus- 
pended a hoop-shaped trapeze. When the 
plane has been attached to the trapeze 
‘nd hoisted aloft. the pilot starts his mo- 
tor, Then the. plane revolves around the 
mast until flying speed is attained, and 
the pilot frees his craft from the device, 
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LIFT TWO HIGH-TENSION 
STEEL TOWERS 25 FEET 
Lirrive two 147-f00t steel towers, each 


‘weighing 28,000 pounds, twenty-five feet 
straight up into the air without disturbing 


the high tension wires they cartied, was 
the hazardous engineering feat recently 
accomplished near Los Angeles, Calif. 
‘The work was necessity to provide sufi- 
cient clearance for a new bridge crossing 
tunder the wires. It was done during the 
morning calm to avoid the possibility of 
aside wind toppling over the high steel 
Structures, and. special precautions were 
taken to insure that all four comers were 
lifted at exactly the same rate. To, bear 
the tremendous load, a framework of 
twelve by twelve-inch' timbers, forty feet 
square, was erccted at the base of each 
tower. Five-ton gear blocks did the lifting. 
while men with steel tapes stood at each 
comer keeping accurate check upon each 
fraction of an inch the tower rose. Two 
hours work did the jab. 


PUMP DRAWS OIL FROM CRANK CASE 


ELEeTRicaLLy- 
driven puraps Fe 
move the oil from 
the errak ease and 
lush it out in an in- 
genious. apparatus 
for’ filling stations 
recently marketed 
by a Pennsylvania, 
manufacturer, It 
makes it unneces- 
sary for the atten- 
dant to crawl under 
the car, open a pet 
«cock and let gravity 
{tain the crank case. 
‘The oll is sucked 
into a glass. tank 
‘where’ the ‘motorist 
fan sce. the condi- 
tion of the lubricant 
and decide whether 
to have it changed. 
If he wants. it 
changed, the attendant merely throws, a 
sith dd the ol changer fuses the 
crank case. If the oi isin. good con 


reversible pump forces it back into the 


TOOL CHEST 


Al ool shown heee 
{he pocket-size case 


WRIST WALCH! MEETS GRUELING TEST 
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Watmnizp by an airplane propeller, 
topped 1,200 feet from the sky, left un- 
der water for hours, and hurled full force 
against a stone wall, a new wrist watch of 

ial construction recently continued to 
tick and keep accurate time. The manu- 
facturer reports that neither vibration, 
shock, nor change in temperature affects 
the operation of the timepiece. The shat- 
terproof crystal can be struck with a 
hammer without damaging it, Shockproof 
construction and hard metals are said to 
account for the performance of the watch. 


‘Eiecrie-riven pump draws oll from cars crank cave 


‘crank case. A basket-type strainer, in the 
suction line, enables the motorist’ to see 
the grit, babbitt metal particles, and other 
foreign ‘material drawn from crank case, 


NEW PARCEL POST SCALE 
SHOWS EXACT POSTAGE 
‘SwowING the exact postage as well as 


the weight of a parcel post package, a new 
vwcigher ie sald to cut by half the time of 


lng heavy sal, ically oer 
the device auld with loca?” Tevet 
Bnd eight one levers, in addition toa 


‘weight indicator, Whet the package is in 
place and the weight has been indicated, 
the zone lever is pulled, as at left, and in= 
stantly the required postage is shown. In 
this way the time necessary to weigh and. 
stamp a parcel is greatly reduced as what 
was two ‘is made one, The in- 
crease in the volume of parcel-post busi- 
ness made a machine oft ‘essential, 


FITS IN POCKET 


A vise rock tol, chest, combining 
rey ive diferent tol, ocading ban 
ymmer, and screw driver has been 
put on the market by an eastern manu- 
facturer, The various attachments, when 
not in use, are housed in the hollow handle 
‘of the hammer, When the head of the 
hammer is removed, the other attach- 
ments can be inserted in the handle, a 
‘small crank on one side operating the drill 
and bit. While the combination tool is s0 
‘small it can be earried in any pocket, itis 
sturdy enough to stand hard usage and 
meet any emergency demands made upon 
it, the maker states 
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Nature Deceives Scientists 
With Strange Fake Fossils 


‘Texven as carefully as if its specimens were gen 
uuine, a collection of fake fossils is one of the most 
curious possessions of the Smithsonian Institution, 
Washington, D.C. So realistic are some of these 
natural counterfeits or pseudo-fossils, as they are 
scientifically known, that amateur collectors have 
shipped them to the institution in the sincere belief 
that they were genuine relics of prehistoric animal 
or plant life, Nature played a prank, for example 
by creating a rock that strongly suggested a fossil 
snake, Actually, the lapping of waves formed ripples 
‘on mud that later hardened to rock. Another spec 
imen, apparently a fossil plant embedded in white 
quartz, in reality was produced by the infiltration 
through the rock of water containing iron or mai 
ganese oxide, The collection also 
includes “fossil turtle eggs,” and odd for- 
mations of stone that’ deceptively resemble bones, 


RAIL BUS HITS SEVENTY-MILE SPEED 


Trs blunt, streamlined nose cutting the 
wind at seventy miles an hour, a new 
high-speed bus that runs on rails, had its 
‘rial recently on the London Northea 
em Railway, in England. Driven by Die- 
sel-electric power, it is stid to have 
proved both more economical and more 
flexible than the ordinary steam loco- 
motive which is pictured be 


de it at the 


King’s Cross Station, London. The new 
rail bus js the latest’ English entrant 
the world-wide race for faster and ec 
nomical rail travel described recently in 
Portiar Sctexce Mostuty, (PSM 
Aug. '33,p.9). Its initial test is said to 
prove it is the equal of any similar bus 
hitherto produced, but cars now under 
construction in America may surpass it 


NEW SPARK CONTROL 
WORKS AUTOMATICALLY 


Avromaric control of the spark on 
motor engines is secured by means of a 
device recently demonstrated. It consists 
of a rigid tube with a diaphragm bellows 

from the bel- 


tube and bellows replace the present 
spark-control rod. Vacuum, created in the 
car's manifold by the running speed, 
operates the control. Thus a high vacuum 
advances the spark and a low vacuum 
retards it. The spark by this means is 
kept in the position of greatest efficiency. 
Claims made for the control include quick 
pick up, smooth idling, less engine labor 
‘n hills, and fuel economy. Though auto- 
matic. in design, it can be operated by 
hhand if the driver prefers. 
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TWO KINDS OF RUBBER 
IN NEW INNER TUBE 


Mave of two kinds of rubber with a 
valve that is not fastened to the rim, a 
new inner tube is designed to resist tear 
and mutilation in low-pressure tires. It 
consists of inner and outer rings of rubber 
that do not tear easily, and are heat-re- 
sistent, These rings are vulcanized into 
fone piece during manufacture, To elimi- 
nate tearing caused by the valve stem 
when the tire goes flat, engineers designed 
a-new type of valve assembly. The en- 

calve unit slips through the hole in 
im, and is held by air pressure, 


Below, stew of 
two kinds of 
fibber in tube 


TELEVISION BY SPINNING MIRRORS 


‘Tweive whirling mirrors and ten sta- the stationary ones to the screen to form 
tionary ones form the heart of a new the image. in the past, television pro- 
televiion projector devised by & yours jectors fave employed drums costalng 
Lon Angeles Calf. iatontor, Thomsen Sees many ea several Inndred iuirvora axe 
Kamiym: The satnary reflectors face the ranged around the edge and spinning at 
screen and are set at different angles and tremendous speed. By simplifying the 
Tit Beams ef light. thrown ftoet the comstracion, Cakimlya saya he cat pro: 
twelve spinning mirrors are reflected from — ject images with greatly 


COFFEE TESTER FOR UNCLE SAM 


OrriciaL Coffee Tester for eA, Lepper q 
Uncle Sam is the title of HA. SS 28" Soee 


Lepper of the Department of fener, Is seen 


USE ARTIFICIAL ICE Acleire Wastington, D.C uit has “Zs 
is his job to pase on al c 
FOR SUMMER CURLING 5s job 1 pis onal co 


Cenuisc, a winter sport played on level Navy, veteran's hospitals, and 
stretches of ice, has been made a year- even for the inmates of 
‘around pastime by a California innovator Leavenworth and Auanta 
‘opened a curling rink paved with prisons. After samples 
ice, This chemical substance have been given various 
does not melt and can be used over and tests, coffee is brewed from 
‘over again, The stones are thrown so they each’ and the results are 
slide over the artificial ice. then graded by him, 


NEW DEVICE MAKES DEAF 
HEAR THROUGH TEETH 


A swtatt-sizen portable device that en 
ables deaf persons to hear through bones 
and teeth has. heen developed by Dr. 
Hugo Lieber of New Yor method 
‘which i known as bone conduction, dis- 
penses with the outer and middle ear as 
channels of sound, and carries vibrations 
to the inner ear by way of teeth or head 
bones. Earlier efforts to produce a. small 
device using this principle have met with 
the obstacle that small vibrators would 
“freeze” if the necessary power was trans- 
ferred to them. Dr. Lieber's invention, he 
claims, has overcome this difficulty.” In 
the new oscillator, power has been in- 
creased and the converted sound vibra- 
tions are conveyed to the bones of the 
head by the housing of the oscillator in- 
‘Curling rink ix whe stead of by a small 
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Helpful New ‘Tools in 


SPRING PUNCH OPENS CANS. In- 
Se. the commadvesle openers shows 


eine the trigger relessen' the pring 
‘which drives the point through the eam 


‘that wor 


ace heating 
‘cher furnishings im the room, 2 new 
‘Sesigned so attractive ie adda to a7 
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ELECTRIC CAS 
logged ino any 


holes in the bottom fet it excae 
‘Seow when water level reaches i 


SALT PORCED OUT. Inside this 


fate ‘shaker 
Teepe the sale running trely 
iseen in the most humid weather. 
‘The eset abuoebe the motstore 
Sot doer not change the aalt 
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PAPER CAPS FOR JARS. No 
metals uved in these new Jar 


RACK FOR BOTTLED BEER. Rettig 
rater space is economised ‘when thie rl 
ir'eeed to hold bottled beet. 

thes can be’ placed in it sad, then ‘put 19 
eitigerator ‘without removing’ a abell 
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Crime-Detection ‘Tests 


Raymonp B, Waites 


EW thrills await the home chem- 
‘ist who experiments with jodine. 
Besides its queer properties and 
varied uses, it serves as the gat 
‘way to anew branch of chemistry—the 
mysterious and interesting art of scientific 
time detection, 

With iodine, the amateur experimenter 
can transform ‘is home laboratory into a 
‘miniature crime bureau, In a few hours, 
he can master some of the chemical tricks 
that aid the modern sleuth in his search 
for hidden fingerprints, clever check al- 
erations, and forgeries. 

First, however, the amateur must learn 
how to’ obtain this active element in its 
free state, For years, it was recovered 
commercially from a wiant type of sea- 
weed called kelp. Now it is obtained from 
the solutions left behind when Chile salt- 
eter is crystallized in large quantities, 

Tis sol ‘commonly 
known as "furnishes 
the home chemist with an easily ob 
source. To free the solid iodine, it is mec- 
essary only to heat the tincture slowly 
and carefully to drive off the alcohol 

This is hest accomplished ina lange 
test tube. After the alcohol has heen en- 

irely evaporated, pungent-smelling gases 
will rise from the tube, These will be 
the characteristic vilet-colored vapors of 
iin, 

‘Although this heavy vapor should not 


” 


FOR THE 


Home 
Chemis 


mt 
the "print. like” ome above, Ia viele 


be breathed in any quantity, its peculiar 
‘odor reminds us of our experiments with 
chlorine. In fact, although it is a solid 
at ordinary temperatures, the characteris- 
tics and activity of iodine closely parallel 
those of gaseous chlorine. 

No scrubbing bottle or absorber will 
be needed in our experiments with iodine 
since the dangerous vapors condense read= 
lly on the cool walls of the test tube. 
Chemically speaking, fine sublime, that 

changes solid 10 3 exe and 
back to its solid form again. 

Its the violet, pungent vapor of iodine 
that forms an important weapon in the 
scientific detective's bag of tricks. To 
demonstrate one of its most important 
tuses, press your thumb against a sheet of 
‘white paper. No image of the lines and 
pores of your skin can he seen. How- 
ever, if the paper is brought, in contact 
with’ vapors of jodine, the thumb print 
will appear, well defined and. clear’ cut. 
Even after’ several months. this. system 


(el ig en oma Pong tnd 
titied from paper rubbed with bread 
crumbs or an eraser. Dry paper can be 
distinguished from paper that has been 
‘wet and redried, by the color developed 


the iodine vapors. Todine also brings 
to light any marks or depressions made 
in paper with a hlunt object. The invi 
hile indentations will stand out clearly in 
1 strong violet color when placed in the 
When experimenting with i 
best to obtain the solid chet 
tone of its compounds. While 
iodine can be used, the solution contains 
such a small amount of the element that 
results are not always satisfactory. 


t 


Potassium iodine, tor instance, isan 
excellent source of free jodine since it can 
bbe obtained at any drug store. Simply mix 
it with manganese dioxide and add strong 
sulphuric sci Immeditely, the, violet 
colored vapors will appear, By heating t 
tube or flask, containing the mixture, the 
axantty of fone produced can be ine 

A simple piece of apparatus for making 
and collecting the fodine is shown in the 

ws. The mixture ie placed ina 
‘and an inverted glass funnel is 
s0 mounted above the tube that the iodine 
vapors released will travel up the funnel 
stem and condense, It is a simple matter 
then to scrape out the crystals that are 
formed and store them in a glass-stop- 
pered bottle. If you find that. the vapors 
‘condense on the upper portions of the 
test tube instead of in the funnel, heat 
that portion of the tube also, 

Like chlorine, iodine combines readily 
‘with many other elements. Zine powder 
ine dust) and iodine crystals when 
mixed react slowly to form iodide of 
ainc. If, however, a drop of water is al- 
lowed to fall on the freshly prepared mix- 
ture, the combination is instantaneous. A 
hissing noise is heard and the violet-col- 
‘red vapors of free iodine can be seen. 

Aluminum poder (aluminum br 
used in making paints) and fodine c 
tals heated in a test tube unite to form 
aluminum iodide. As the reaction takes 
place, a vivid glow will be produced, 
When cool, a few drops of water added 
to the test tuhe will decompose the suh- 
stance with the evolution of heat 


frozen. and iodine (nitrogen iodide.) To 
‘make this compound, crush or grind some 
iodine crystals in ammonium hydroxide 
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‘hange color, this showing how 
‘steht them Well Gonduet the Meat 


(household ammonia will serve). Be 
sure to keep the crystals under’ the 
liquid and stir frequently for an hour 
of so, ‘Then pour off the liquid and 
collect the black nitrogen-iodide erys- 
tals, placing them on pieces of paper. 

As these crystals dry, you wil note 
a peculiar property. Each crystal wi 
faploe atthe slightest touch and 2 
violet cloud of iodine. will 
from the chemical. In fact, the sul 
stance often will explode spontane- 
ously. ‘The explosions, which are 
harmiess, will sound like those of 
small potash caps. 

‘This strange chemical phenomenon 
fs caused by the violent, decomposi- 
tion of the nitrogen fodide. Moist, it 
is a stable compound, but, dry, it de- 
composes 80 rapidly that it explodes 

When mercury and iodine unite to 
form mercur 
way to many 
in both chemistry and physics, At 
oom temperature, mercuric iodide is 
a red powder, However, when heated 
to about 150 degrees Centigrade, it 
chaniges mysteriously to yellow. Be- 
‘cause it displays this property, mer- 
‘uric iodide is often referred to as 
being enantiotropic. This color change 
{is due to a change in the crystalline 
form of this mysterious substance. 

Tn time, the yellow mercuri i 
return to its original red color. Unaided, 
this change may require two or three days 
bbut it can be brought back in a few sec- 
fonds by “painting” the substance with a 
dry brush or by stroking it lightly with 
your finger. 

Although mercuric iodide cam be made 
by heating a mixture of mercury and 
iodine in a test tube, such a process would 
be costly; especially, since it can be made 
in large quantities simply by adding. a so- 
lution of mercuric chloride (bichloride of 
mercury) toa solution of potassium 
iodide. 

‘When the mercuric-chloride solution is 
added, a ted precipitate will be formed, 
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How Hidden Fingerprints May Be Found 
by Using Iodine Vapor —Forgeries Also Are 


Revealed by This 


MYSTIFYING 
EXPERIMENT 


AAs this dissolves and disappears add mer- 
uric chloride solution to form more of 
the precipitate. To get a complete reac- 
tion, test the top liquid from time to 
time, a8 the precipitate settles, by adding 
more meecuric chloride. If a precipitate 
forms, more of the solution must be 
added. Continue adding and testing until 
hho precipitate is formed. 

‘When the reaction is finally completed, 
allow the red precipitate to settle, pour 
off the clear liquid, and add fresh water 
Repeat this process several times to wash 
the precipitate and remove any chemicals 
still in solution. Finally, the mercuric 
iodide can be filtered off in a paper fun- 
nel, dried, and placed in a bottle. 


Remarkable Element 


“The precipitate can be scraped from 
(a Si pate silts sph ede 
Tounding the edges of a strip of thin cel- 
Tnloid An iron or metal knife should not 
bbe used since it i likely to combine with 
wo 9 ity . 
simple yet_mystifying experiment 
with heat can be petformed with this red 
Powder. To prepare the apparatus, fasten 
S*cross or odber figure cut from thin cop- 
per to-a thin square of wood, using a ce- 
Ment of the type formed: by disolving 
Scraps of celluloid in acetone. Then cer 
ment a sheet of white Paper over the 
metal figure and wood base and 
thin coat of red paint made by rub 
some of there merce fdide you have 
‘made with cement or weak shellac. 
‘When the paint has dried, hold the red 
square near the fame of an’ alcohol lamp 
‘or gas bummer. Gradually, the portions of 
the paper not in contact with the metal 
will turn a vivid yellow, while the paper 
Covering the cross will remain unchanged. 
"This colorchanging property af mer. 
uric iodide also can be ‘used by the am- 
{eur chemist to show the relative heat cone 
‘ductivity of metal, Fist, obtain wires of 
Several iiferent. metals ‘and. coat. them 
‘vith shellac or some variety. of paint, 
Then ‘after they have died, coat ‘them 
with paint made by mixing i 
Tome bite such as shellac 
When this final coat has dried, arrange 
the wires $0 they project into the fame 
fof an alcohol or gas bumer. The ends 
St ‘the. wires ‘will soon become ‘hot 
‘nd the rapidity with which the Beat 
is conducted along thee lengths will 
be shown by the change olor 
from red 10 yellow 
"A pecullary heavy liquid can be 
sade’ by disolving mercuric Todide 
in potassiumsodide’ solution, The 
resting fluid wil have auch a igh 
Specific. gravity. that. stones, ass 
a other ‘heavy objects 
surface will Host 


MERCURIC IODIDE can be obtained by add- 
‘Stmercusie chloride to's sol 
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NOW EXPLAINED BY 
SIMPLE EXPERIMENTS 


Www 


( I 


n 


ORANGE 


+ 
ORANGE 


quickly looking away, stare fixedly 
ata white, dimly lighted wall, 

In two oF three seconds, you will 
sce a pale green hood appear, to be 
followed by a white skull. ' After 


HOSTLY, sheeted figures, 
‘seen as’ one runs past a 


dark cemetery, are not 

merely figments of the 
imagination, They are actually seen as real 
‘ghosts looming out of the night. 

‘This is the conclusion arrived at by 
psychologists who now claim that people 
really see with their own eyes the ap- 
paritions that form the bases of 
“true” ghost stories. 

‘According to these psychologists 
you can, at will, see synthetic spec- 
ters, inthe following manner: 

‘To see a white skull, covered with 
fa green hood, trace the outlines of 
the skull, whichis seen on this page, 
fon writing paper with a pen and jet 
back ink "Fil inthe black parts 
carefully and then with wax crayon 
‘or water-color, make the hood red. 

To see the ghost, hold the drawing 
in the light of a white electric bulb 
and stare steadily at the skull’s nose 
for fifteen or twenty seconds, Then, 
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three or four seconds, the vision 
will fade away. 

‘The green color on the ghost’s 
hood is due to the fact that pro- 
longed staring at the red hood tired 
the retina so it, became temporarily 
fo essen At a, Seen 7s 
look at the wall, the retina responds only 
to the red's complementary color—green. 

Similarly, the black skull rests the re- 
tina and makes it more sensitive to the 
reflected light from the yell, which ac- 
cordingly shows you the black pattern in 
the white, ghostly outlines of 2 specter. 


CREATING A GHOST 


Looking steadily at a moving candle will give you an image of 


Reore seen 
Ghost appears. with Mood green and the skull. whi 


Ue In a brig tight, took Gaedly at a plese of 


Tete Then when you look at the wall 


Now trace off and color the outline of 
the two pictures seen in the first column: 
After being looked at steadily for a fe 
moments, the ghosts of the pictures will 
appear on the: wall as a yellow chicken, 
White egg, green ground, and blue sky, 
‘The other figure will show a green tree, 
red barn, and the rainbow in its correct 
‘order of colors, 

Psychologists have proved that these 
after images can, occastonaly, be retained 
by the retina for a surprisingly long time, 
For example, let us suppose that. one who 
was frightened by the graveyard. spook 
had recently. seen a buman” figures 
hhovetted in black against a lighted door- 
way. Experiments show that it would be 
possible for him to carry this after image 
In his eyes and to see the same figure a3 
a white ghost against the dark trees 

One experimenter saw the after image 

an object on the wall of his room on 
Swakening from a whole night's uninter- 
rupted sleep..This makes it easy to ex- 
plain how people wake up and sce ghosts 
‘moving about their rooms, leaning on the 
foot of their beds, oF peering in at the 
windows. Each ghost is the after image 
‘of some person who may have been seen 
against strong light several hours before, 

Another interesting experiment explains 
the type of host seen when one cartes 
a candle about in a dark house, 

Hiold a lighted candle two or three 
inches before your nose and move it slow- 
ly from side ¢o side, In a short time you 
Will see the network of finely branchit 

blood ‘vessels on. your eye's 


retina, outlined against a dull, 
red background. Also you will 
sce near the center a light 
spot. 


This is the fovea, or 

distinct vision, 
it would be for an 
apprehensive person carrying 
a candle of small lamp, to 
perform this experiment 'un- 
consciously and to mistake 
the fovea for a dimly seen 
head with some of the blood 
vessels forming the folds of 
a cloak, Doubtless this is the 
secret of the ghosts seen in 
‘old “haunted” houses. 
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Radio Noises Reduced 


by DOUBLET ANTENNA 


(© MATTER how sensitive or se~ 

lective a short-wave receiver 
iy be, best results can be ob- 
ied only with a well-designed 
antenna, ‘True, any sort of wire, hap- 
hazardly rigged, will bring in results, But 
4 carefully installed and insulated system 
will give that extra hop that means great 
er distance and less noise, 

While a single wire, strung high, often 
proves satisfactory, you can obtain in- 
Linitely better results with greater selectiv- 
ity by using some modified form of trans 
mitting aerial, Of these, the so-called 
doublet system, with its) nojse-reducing 
transposed lead-in, offers the greatest flexi- 
bility and best ‘signal to noise ratio, 


Wire Nail Cuts 


JACK of tools need not prevent you 
from cutting your own brackets, pan- 
els, and small chassis parts from ‘sheet 
aluminum, You can do the job easily 
and quickly with an improvised cutter 
made by or grinding an ordinary 
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Ii you operate a transmitter, the doul 
Jet antenna will not be new to you, T 
same system can be used for reception 
in'a somewhat simplified form. Basicall 
it consists of two. separate ‘wires rigs 
(on ‘insulators in the ‘same. straight lin 
‘he Heath ofeach douet or wires 

To one quarter of the wavelength 
to be covered hy the set-up. 

Although this constitutes 2 tuned 
tem, 2 receiving antenna of this type, d 
signed for eighty: meters, will cover the 
forty- and ‘twenty-meter bands as ‘well 
Similarly, a forty-meter system wil Bring 
in the twenty-meter stations. 

To figure the length of each doublet 
simply ‘decide on the maximum ‘meter 
band to be covered, multiply by 3.28 to 
convert the meters into feet, and 
by four. The result will be the doublet 
length in feet between insulators 

"The doublet system is connected to the 
receiver by means of 2 transposed lead- 
in, Because of its ability to prevent man- 
made static noises from entering the 3)5- 
temas it approaches the bulling, the 


Diagram show: 


Sheet Aluminum 


wire nail to a three-cornered point, 

‘Simply rest the aluminum on a 
hard surface, bold a metal straight 
edge (a length of angle iron will 
serve) along the line to be cut and, 
using the sharpened nail like a pen- 
cil, mark deep scores on both sides of. 
the sheet. Press down firmly on the 
nail and go over the cut_several 
times to make it deeper. Be sure, 
however, that you follow the line of 
the straightedge. 

‘Then, holding the sheet flat on 
your bench (op with the scored lines 
Girectly over the sharp comer of the 
‘edge, bend the metal first one way 
and ‘then the other. After a few 
bends, the metal will part along a 
smooth, even break, If any rough 
edges should result, they can be filed 

‘When much cuiting is to be done, 
mount the nail in a wooden awi handle 
and resharpen the point frequently. For 
best results, hold the nail so that one an- 
gle enters the metal first—G. J. D. 


connected to 
‘manner ahown 
‘lacks ied to ross wires 


lead-in is an important part of the set-up, 

‘Although two insulated wires, connected 
to the doublet and transposed or twisted, 
will serve as the lead-in, best results are 
obtained when two lengths of antenna 
‘wire are transposed or crossed through in- 
expensive transposition blocks. How these 
blocks are used is shown above, 

‘The lower ends of the transposed leads 
can be connected into the receiver in sev- 


ai 
ing posts of the ‘Of course, when 
this is done no ground connection is used, 
If the lack of a ground produces noises 
‘and hums, special couplers can be used 
for quieter reception —J. F. Q. 


Midget Radio Choke 
Requires No Mounting 


A MIDGET radio-frequency. choke is 
the latest compact part for short- 
wave receivers, Light enough to be hung 
by its own leads, it requires no mounting 
and can be fitted into the circuit in any 
available space. Because of its four-part 
‘winding, it is said to be an improvement 
over the usual single-layer type and serves 
for low-power transmitter work as well 
as high-frequency reception. Where a 
mounting is desired, it can be inserted in 
the conventional resistance 
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REFLEX CIRCUIT USING THE NEW 687 OR 287 THE THREE TUBE CIRCUIT REPLACED BY THE G87 REFLEX 


feseh S| Gl 


NEXT TOBE 


tt 
ro ono. 


Three’ Tubes inO 


Diagram at left shows the 
fer eireuit using th 
Alagram of the circuit that It Fepiaces 


ne 


bring back Reflex Circuit 


[At upper stn the new 67 tube. At its left 
the three tubes that hy replaces when used 
seemblnction 


IDED by new developments in tube 
design, radio engineers have dug 
to the past for the latest in com 
pact circuits, Using a new duplex 
tube, they have resurrected the once popu- 
lar retlex hook-up, 
‘Years ago when tubes, parts, and bat 
teries were expensive, radio fans resorted 
cial circuit that allowed them to 
ify simultaneous- 
tadio and audio signals. Energy 
picked up by the antenna was first ampli- 
fied by a vacuum tube, then rectified by 
crystal detector, and finally rerouted to 
the sume vacuuin tube for the audio am- 
piification 
Parts were saved, fewer batteries were 
needed, and expensive vacuum tubes we 
climinated. Because it tured the signals 
back over the same course, this arrange 
‘ment became known as “reflexing” 
Today, the old reilex circuit has been 
revived in a slightly different form and for 
another reason, Public interest in midget 
receivers and high-grade sets for auto- 
‘mobiles has started an intensive search on 
the part of radio engineers for newer and 
more compact circuits. Economy of cur- 
rent drain is an important factor in auto- 
mobile receivers and a saving of 
tubes, and space is a necessity in building 
pocket-size sets, The reflex circuit offers 
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George H. 


tube brokes sway to show 
Strvetion. ‘Note how the erential elements 
‘on top of the other 


Se Sranged ith 


excellent solutions to all these problems. 
This is especially so when it is used in 
conjunction with the newer and better 


new 6B7, With it the old difficulties of 
the early’ reflex circuit are overcome 

Consisting of double diodes and a pe 
{ode, the new 6B7, or its two and One 
half-volt brother the 2B7, i in reality 
several tubes in one, For ‘with its seven 
useful elements encased in a single bulb, 
it ean be used to replace as many as four 
‘ordinary tubes, Connected properly, it can 
tbe made to supply. simultancously inter- 
mediate amplification, detection, audio 
implication, and automatic-volurne con- 
trol, With it many units of a receiver 
can be rolled into one. 

How the 6B7 is connected as a retlex 
amplifier without automatie-volume con- 

rol is shown in the circuit, di 
this page. The automat 
arrangement. has been purposely left out 
ofthe: rei for the sake of simplicity. 
‘operation of this reflex 

ing the B7, can best be understood by 
following the signal through the various 
steps in the system, First, of course, the 
incoming intermediate-frequency’ signal is 
passed into the cifeuit through the input 
transformer, Passing through the pentode 
portion of the tube, it is amplified in the 
sual way. Then it is fed through the 
tiode, ‘or tworclement part of the tube 
for detection, This rectification produces 
an audio-frequency “signal which is. re- 
routed through the pentode section to 1 

Ceive. audio amplifeation, ‘The. pentode 
portion of the tube in this case i said to 
be refiered for the audio- and interme- 
diate-frequency, amplification, Actually, 
the reflexed tube replaces three separate 
units in the receiver. as shown By the 
comparative diagrams above, 

Physically, the 67 presents what would 
seem the maximum in. compact and com- 
plex construction, Being virtually. the 
tubes piled one on top the other, the i 
ner construction offers three separate 
Units, connections being made through 
seves base pins and a. single dome cap. 
Some idea of the construction of the tube 
can be gained from the cut-away photo- 
graph at the left. 
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Loudspeaker turns 
All-Wave Portable vo Home Set 


All-Wave Portable in theie 
hhomes this winter, many 

readers have asked if this circuit could 
be changed for loudspeaker operation. 

‘This can be done easily and inexpensive 
ly as is illustrated by the enlarged. All 
Wave Portable constructed by S. D, Dot 
rance, Jr, and E.'S, Fergusson, (wo ente 
prising’ readers. Desiring a good all-wave 
set 0 take on a two-month trip to Hon 
dduras, they chose Lt. Wenstrom s portable 

SM, Aug. 35, p. $4 

With a Second audio ampli 
1 small magnetic speaker. 

Although the original two-tube circuit 
was designed to operate on a twenty-two 
and one-half volt B battery supply, these 
experimenters found that the set’ func~ 
tioned just as smoothly and with in- 
creased sensitivity on ninety volts or 
more. This increase in batteries, of 
course, meant a larger cabinet and more 
weight 

However, even with the addition of 
heavier batteries, a five-inch cone loud- 
speaker, and seven extra parts, the weight 
of the portable was increased. only to 
thirty pounds and the cabinet size to fif- 
teen inches high, fourteen inches wide, 
‘nd ess than six inches deep. 

“The changes to accommodate the addli- 
tional stage of amplification were made 
by altering two simple connections in. the 


completed two-tube set. In fact, the chas- 
‘and panel were installed as'a unit in 


page, you will have little dificulty 
derstanding how this was done, In the 
first place, the new amplifier stage was 


Rear view of AllWave Portable set with the back removed 
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EOUNTERPOE A> Ave easy, 
connected directly to the two-tube out- 
put in place of the earphones. In rear- 
fanging the power supply, forty-five volts 
‘was used for regenera- 
tion and an extra ninety- 
volt terminal was added 
for the output, Also, to 
make it possible to use 
the voltmeter in adjust- 
ing the second amplifier- 
filament voltage as_well 
uments of the 
main circuit, a simple 
double-pole.double-throw 

switch was arranged. 


To provide the xreat- 


fest flexibility, two jacks 
were inserted in the sec- 
amplifier circuit. 
‘The first (A) can be 
used to connect the ear- 
phones directly to the 
‘output of the 
two-tube ci 
second (G) serves as an 
earphone outlet and 
speaker cut-off for the 
entire set. 
‘A. separate filament 
theastat’ (E) was pro- 


90K, 


WHAT YOU NEED 

to Add a Loudspeaker 
A—Earphone jack, 1st ampli. 
Small andlo, trensformer. 
C—Type '30 tube, 
D—-C battery (444 volts). 
E—Rheostat, 10 obms. 
F—Potentiometer, $0000 obms. 
G—Earphone jack, 2nd amplifier. 
H—Tee-pole, doublecthrow switch. 

fidget magnetic speaker. 


vided for the amplifier and a 50,000 ohm 
potentiometer was inserted in the ampli- 
fier B supply to provide a control for 
Volume and quality. Although a four-and- 
fone-half-volt C battery is shown in the 
amplifier circuit, it may be omitted if 
desired, 

How the parts were arranged in the 
larger cabinet is clearly shown in the pho= 
tographs. The complete set was installed 
in the upper half and the batteries, speak- 
et, ampliber-volume control, and volt- 
meter switch in (Continued om page 93) 
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fOLD voices were coming 
from the Model Garage when Gus Wilson 
arrived one morning. Two customers were 
inthe mit of a ented argument 

“Hey, you guys,” the gray-haired me- 
chanie shouted as his car rolled to a stop 
in the driveway, “pipe down. You're wake 
{ng up the neighborhood.” Then he asked 
jos Clark, is partner, who was, busy. 
locking the gasoline pumps, “What's it 
all about?” ‘ 

“Got me,” the younger garage man said 
with a gesture of disgust. “All 1 know 
1s, they've been arguing steady for the 
ast half hour.” 

“It's about speedometers,” one of the 
men offered excitedly. “Otis, here, says his 
{right and mine's wrong 

“Til do more than say 
broke in. "TL prove it.” 

“Hold” on there,” Gus bellowed. “Two 
people talking at once never settled an 
Argument. One of you keep quiet and let 
the other fellow talk.” 

‘AN Taylor aught ie breath st. 
“Tu all started. about two weeks ago, 
he began, “when Frank Otis and I decided 
we'd treat our families to a trip to the 
Chicago Fair. To make a party of it we 

planned to stick close together. 

“It worked out fine. T'd trail him one 
day and he'd trail me the next. We kept 
together every inch of the way, but when 
wwe got to Chicago, my speedometer read 
‘970 miles while his read 930. Coming back 
it was the some way.” 


AL,” the other 
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By 
MARTIN BUNN 


“Maybe they're both wrong,” Gus sug- 
ested. 

Both men sputtered indignant replies 
as Gus walked to the front curb where 
the two cars were parked. 

fine's a newer car than his," put in 
ly speedometer ought to be near 


tis. 
cr ight z 

“Tlooked up the mileage according to 
the roads we took and it checks nearer 
mine than yours.” retorted Taylor. 

‘Gus calmly walked around one car and 
then the other 

“Say, if you fellows will can the chat- 
ter for about five minutes Ill tell you 
something interesting.” he said finally. 
“in the frst place, no matter how good 
speedometer is, it rarely. clocks. the 
exact mileage after a cars been driven 
Beg st thousand miles” 1 

“Humph!” erunted Otis. “If they go 
bad that son, what's the sense of having 


Gus walked into the garage office and 
beckoned the others to follow. 
“See these?” he asked, picking up a 


Sometimes 


"Tell Lies 


pair of gears that served as pas 
per weights on Joe Clark's desk. 
‘One is, larger- than the other, 
isn it?" The tno men node 

"Suppose we roll them along 
this desk top for one complete 
revolution,” suggested Gus. dem- 
‘onstrating’ as be. spoke. "The 
small one doesn't go quite as far 
abe ge ane dot 

"Now, let's apply that to the 
wheels on a car, To start with, 
speedometers tick off the miles 
according 10. the revolutions of 
the wheels and each one is de- 
signed to be used with a cer- 
{ain siee wheel, Naturally if the 
‘wheels are larger or smaller than 
they're supposed tobe, the speed, 
dometer reading will be wrong.” 

“How can a wheel be smaller 


“Easy enough,” 
‘Tires have a bad habit of wearing out 
and car owners often forget. to keep the 
fir pressure up. In both cases. the tires 
will be smaller than they should be. If 
you fit your car with oversize shoes as 
you've done, Otis, the wheels will be 
larger.” 

can see how it might make a differ- 
ence on an old automobile that has the 
speedometer geared to the front. wheel,” 
Otis replied, “but what about the cars 
that have it! geared to the drive shaft?" 

lakes no difference where it’s geared," 
Gus insisted, “It still gets its movernent 
from the wheels and if the tires don't 
space of the distance they're supposed to, 
the reading will be wrong.” 

“Gosh! "The size of your wheels will 
make a difference, won't it,” exclaimed 
‘Taylor. “But forty miles is a hig error 
in a trip to Chicago.” 

“Let's figure it out in black and white 
just for the fun of it,” Gus suggested as 
he picked up a scrap of paper and fished 
for his favorite pencil stub. “Just to make 
it easy, let's take a car with thirty-inch 
tires, 


formally, a thirty-inch tire, with a 
circumference of about seven feet, nine 
inches, will make about six hundred and 
seventy-five complete revolutions every 


mile. Since that’s the normal condition, 


the speedometer will be set to tick off 2 
mile every time the wheels turn that num- 


her of times, (Continued on page 91, 
POPULAR SCIENCE MONTHLY 


BETTER SHOP METHODS 


— 


MODEL MAKING : HOME WORKSHOP CHEMISTRY 


How TO CONVERT 
OLD ELECTRIC LIGHT 
BULBS INTO 


hemuatl 
a> V 


bulb with 
gine the 
ling the 
rane cap 20 
winged away 


aistiting 


XPERIMENTS in an amateur 
chemical laboratory are much 
more interesting when they are 
made with the same kind of ap- 
paratus as that used in professional lab- 
oratories. As a rule, however, the home 
chemist experiences a great shortage of 


flasks and endeavors to use various kinds 
of bottles as makeshifts, little reatizing 
that he may make from burned-out elec- 
tric light bulbs a great variety of useful 
flasks like those sold hy chemical sup- 
ply houses at from 20 to 75 cents each, 

"The lamps used in the average home 
vary in size from 25 to 200 watts and 
are suitable for small Florence or boiling 
flasks, Larger flasks are made from 300-, 
500-, and 1,000-watt lamps, which can 
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be obtained from the janitors of stores 
and Tinemen of the city lighting com- 
panies. 

‘The methods of working all sizes are 
the same, and only a few minutes are re- 
quired to complete a flask 

‘The method of making a Florence flask 
washing bottle from a 300- or 500-watt 
lamp will be described. The fat bottora 
is made first. Cut off the connection of 
the center wire on the cap with a knife 


: IDEAS AND PROJECTS FOR THE HANDY MAN 
» 


: THE SHIPSHAPE HOME 


E 


and break off the end of the slender tube 
‘which was used in evacuating the bulb 
when it was made. This is necessary i 
‘order to equalize the ait pressure on both 
sides of the lass wall. Next screw the 
light into a drop-cord socket to provide 
a handle for holding the bulb while the 
large end is being heated over a large lab- 
oratory gas bummer or 8 gasoline blow 
torch. 

The bottom of the bulb is carefully 
warmed up and then heated evenly to a 
light red color. Now quickly place it in a 
vertical position on a level wooden block 

‘or an asbestos pad and bear down 
gently. The spherical bulb will flat- 
ten on the bottom. If heated too hot, 

‘bulb will wrinkle and become 


distorted; if not heated enough. too 
much pressure will be required and 


the bulb will be broken 
‘After the bulb has cooled sulli 
ciently to be handled, remove the 
brass cap from the neck by’ filing through 
the threads on a diagonal line as shown 
jin one of the photographs in order 
not to scratch the glass with the. file 
Pull the split cap off with a pair of 
pliers. and scrape off the sealing wax 
that lies between the brass cap and the 
gloss, taking care not to destroy the two 
copper wires leading into the center of 
the bulb. 
As the bulh becomes quite hot while 
the neck is being shaped, it is necessary 
to provide some adequate means of hold- 
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tens are not at hand. a sa 
fer can be made from a piece of. strong 
cloth by cutting a round hole in it large 
enough to admit the neck of the bulb. 
‘The neck is inserted through the hole, 
and the cloth folded back over the bulb. 

"The end of the bulb neck is now care- 
fully heated until the glass becomes red 
‘and plastic, With a pair of pliers, seize 
the two copper wires and carefully re- 

ve the glass core by pulling straight 
‘out on the wires as the bulb is rotated in 
the flame to keep the entire circumference 
at the same temperature. 

Next take a round. soft pine stick with 
‘4 conical point and begin to open. up 
the mouth of the neck and roll a bead on 
it by rotating the neck in the gas flame 
‘and. rubbing the plastic edge out and 
down with the wooden stick, This en- 
larging process. is continued until the 
neck will take the desited size of cork or 
rubber stopper. 

‘The flask is now complete and ready 
for use, If it is to be used for a wash- 
ing bottle, a heavy rubber band or stout 
cord wound around the neck will make 
it much stronger in resisting. the 
pressure and more convenient, to 

Tf the bulb is to be made into a boil- 
fing oF a receiving flask, the bottom will 


form must be made in haives and clamped 
around the neck of the bulb. It must be 
warmed carefully before use, otherwise 
the glass will crack. 

Ifa lipless flask is desired, the small 
end may be removed by placing a string 
saturated with kerosene’ around the neck 
and allowing it to bun away, then quick- 
ly plunging the neck into water up to the 
heated ing. This will cause the glass 
to contract and pop off at the line where 
it was heated. The broken edge is then 
smoothed by carefully grinding it down 
fon a smooth grinding wheel and finish- 
ing it with a fine sharpening. stone 

If a glass-tube cutter is available, the 
end of the neck can be removed without 
dlificulty. This method is more reliable 
than the use of the kerosene string, 

Long-necked flasks may be made by 
‘welding test tubes or necks from broken 
flasks to the necks of light bulbs. After 
a little practice this can, be accomplished 
without difficulty. First be sure the ends 
to be joined are of the same diameter 
and fit all way around. This can be ac- 
complished by grinding the ends on a 
‘smooth oilstone. Heat the ends carefully 
and evenly in the gas flame until plastic: 
then bring them into contact and exert 
a slight pressure. 


‘OR A DISTILLING flask, it will be 

necessary to weld a tube to the neck 
of ne ofthe Incer fas ot a, dove 
‘ward angle of approximately 7: to 
the neck. A hole is first made about half- 
‘way down the neck of the flask by heating 
the side of the neck to a red heat aver the 
fps Durer and then ponching the bole 
irom the inside by using a redhot wire 
with a right-angled hook on the end. 

‘A piece of tube of the desired bore 
‘and length should be selected, and the 
free end heated sufficiently to smooth off 


the sharp edges. The end to be welded to 
the flask is next heated and flanged, This 
flange is tured out at a right angle to 
the tube and should extend about 14 in, 
all the way around it, The neck of the 
flask and the tube are next brought to a 
welding heat in the same flame; then the 
tube is carefully centered over the hole 
in the flask and the two gently pressed to- 
gether. Very little pressure can be used 
fr the flask will become distorted. The 
joint is now heated quite hot. and the 
flange gently smoothed down to make the 
joint stronger and neater in appearance. 
In doing this. be careful to support both 
tube and flask or they will tend to sag 
‘out of shape. 


AFTER the joint has been completed, 
the hot flask should be placed in 
Iheate oven and allowed to coal very slow: 
ly. This will temper the glass and re- 
move the strains set up in the welding 
‘operation. If all the flasks are given the 
hhot-oven cure. they will be less liable to 
crack in use, especially when heated over 
gas flame. 

Sometimes the necks are cracked be- 
cause of careless heating. If carefully cut 
of, the lower halves of such bulbs, make 
transparent covers and shallow dishes, 
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en View 
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‘aking a meld in to pars for Ranged lips 


ahead! 


of the American Navy. 


scale model of her. 


‘More readers in the past few years have asked for plans of 
this steam-and-sail sloop of war than any other ship. Captain 
E. Armitage McCann is therefore building an accurate, detailed 
‘This will be described in a series of articles, 
the first of which will appear in an early issue. Watch for it. 


Ooming. ++ A MODEL OF 
FARRAGUT'S FAMOUS FLAGSHIP 4 


HARTFORD 


HEN Admiral Farragut issued his historic order in the 
battle of Mobile Bay— 7 
'—he was standing in the main shrouds of his flagship, 
lashed in place so that he would not fall. 
was the Hartfird, now forever enshrined in the glorious annals 


‘Damn the torpedoes. Full speed 
And that flagship 


a 
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SIMPLIFIED SCALE MODEL OF 


Fastest American 


‘Speed and grace are shown 


savess TFansport Plane 


HS model of the Boeing Trans- 
port, the fastest type of passenger ee 
plane seen ie Tope serie, also By 
happens to be the largest yet dravin up , 
for this series with the exception of the Donatp W. 
‘DO-X flying boat, The scale of the model CLaRK 
in comparison {6 the full-size plane is 
¥6 in, equals 1 ft. 

‘Some model builders may prefer to use 
balsa wood, but soft white pine is satis- 
factory. If necessary, two oF more pieces 
can be. glued together to. get. the right 
thickness. The model requires twenty-one 
Dieces (or nineteen if the wing stu 
roots are not made separate), 

"The fuselage should be sawed out in the 
sal manne bd exact the pres 
shape, hacksaw Blade is handy fr eut- 

the tal slot and cockpit windows. 

‘onsiderable planing is required to 
taper the 1 in, thick wings. On each end 
‘of the blanks, mark the wing section and 
plane down to these lines, Round the tips 
And snd the surfaces with, medium sand 
paper across the grain, then with fine 
Sandpaper first across the grain and final 
ly with the grain, Fasten the wings with 
1/16 in, diameter brads or wite 

‘The vertical tail can be made of thin 
galvanized metal, ‘The horizontal tail 
Should be }4-in, wood, tapered as shown. 
Cut this blank long enough for both pieces, 
plane to shape, and then cut in two, 

Tt no lathe is available to turn out the axles are 1/16 in, diameter soft wire and Paint the entire model flat white, fol- 
motor “eggs,” make them of balsa wood. go through bottom holes in the struts, lowed with a coat of silver gray. Use 
Fit them to the wing stubs and fasten which are 1/16-in, metal. The propellers black to represent the cockpit and cabin 
wwith casein glue or household cement. are 1/I6-in, metal, bent right-handed. The windows, tites, tail wheel, and grooves on 
‘The wheels can be of balsa also. The antenna is thread, the mast wire the motor “ces. 
2h 


Serprsingly few parts are needed, 
fotand shape: Fee the wooden mem 
oft pve ot balan may be vied 


Alter the fonelnge block as been sawed out and 
“er the proper shape, the cockpit windows 
‘ior are sun tn with a beekssaw blade 


the wwstor “ages” to the wing 
urmed em a lather one 


NOTE: EACH WING CAN BE MADE IN 
‘ONE PIECE BY USING A BLANK 
5ka 
Zz 


we 
io yon, 


EXHADST Keskr] 


= oS 
Fas Shazsnell 


wOmUaer 


PROPELLER (2) 
ain METAL 


Assembly deawings of the model "and other pars 
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FLOWER 


seer U6AD 
cur out Foe 


BASKET Sl0E5 


Tris unique flower basket is made of 
sheet lead with no other tools than a pai 
of shears and your fingers. ‘The lead 
Should be about 1/16 in. thick. You can 
obtain it from your plumber, and in some 
fof the larger cities it can be bought at 
epartment. stores, now that craft. work 
in sheet lead has become, popular, 

A disk of lead 15 in, in diameter will 
cover a flowerpot + in, deep, 515 in. in 
diameter at the top, and 314 in. at the 
bottom. If pots of other sizes are used, 
the drawings may still be followed pro- 
vided an allowance is made for the dif- 
ference in bottom diameter and the side 
strips are cut about one third longer than 
the height of the jar. 

Draw the outer circle (in this case 15 
in in diameter) on, sheet of the lead 
3M it 
into Y4-in, spaces and complete the lay- 


AMMONIA GIVES COPPER 
A DARK FINISH 


Ose way of producing an antique fn- 
fsh on hammered copper work is to sus- 
pend it for several hours. ina closed 
Container having. strong. ammonia ‘water 
at the bottom. A small sh bowl or fruit 
{ar is suitable for most work. Clean the 
Article well, removing every trace of 
grease from’ its surface. Then suspend it 
fn the container so that it does not touch 
the ammonia. water. The action of the 
fumes will cause the metal to turn dark 
and take on various shades of green. blue, 
and brown. Remove the article from the 

iar, polish with a cloth, and apply wax, 
Rtitir ae wonuner ster nih you de! 
sirey or just leave the metal as it is. 


6s 


het, this Rowerpot folder I made 
nda long, martow 


BASKET WOVEN FROM LEAD 


insuaten 
HEOPGOOE 
"WIRE HANDLE 


sheet toad. A diak of 


out, only a_part of which is shown to 
save space. Then cut out the blank with 
8 pai of shears, From another disk, cut 

strip around and around ‘until 
you have a piece about 12 ft. long. 

Lay the basket blank on the tabie and 
bend every other strip straight up. Bend 
the 14 in, wide strip around these at the 
bottom; then bend the remaining strips 
tup, and the others out. Work around in 
this manner until the weaving is com- 
pleted. ‘The photograph shows how the 
op is treated. The handle is a 12-in, 
length of insulated weatherproof wire. 
Bare the ends and bend them around the 
top strand of the basket, Then wind a 

. stip of lead around the wire. 
fs desired to have a saucer or 
tray inside the basket on which to set the 
flowerpot so that water will not leak out, 
make an allowance for this in drawing 
the layout—Dick. Hure1 


ETCHING NAME PLATES 


Ir you have a rubber stamp for repro- 
ducing your name and address, you can 
use it for making novel copper for brass 
pilates suitable for labei 

sage, models, and the like, 
stamp with soap and water until the rub- 
ber characters are free of ink and lint, 
Melt a small quantity of paraffin on a 
warm piece of scrap metal, press the rub- 
ber stamp against it, and quickly make 
an impression on the plate you wish to 
ich, This plate must be perfectly clean, 
and it should be slightly warm, 

Place the plate in the etching solution, 
which can be made by mixing 1 part of 
concentrated nitric acid with about 8 
ag tes, Lathe acl act for 
jew minutes only, oF just. long en 
to produce an even matie surface, Longer 
action usually results in the acid's work- 
ing through the wax letters, Finally, wash 
the plate, scrape or melt off the wax, and 
mount—Jons C. WoRKLEY. 


SALAD JAR FORMS GLOBE OF LANTERN 


ALL pieces for this decorative lantern- 
type lamp are of 22-gage soft sheet cop- 
per except the handle, which is 13-gage. 
Each part is hammered on one side. 

Roll the base into a conical shape, and 
rivet the lapped joint with escuicheon 
pins. Place a short length of pipe in the 
‘ise, and hammer the base into shape 
3s illustrated in one of the photographs. 
Expand the top to 374 in. in diameter, 
and toll up the bottom slightly. Then 
roll and rivet the top band, and rivet the 
four ribs to this. Shape the exp, drill four 
hholes in it to match the lugs. and rivet 
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the top band in place, Next rivet the ribs 
to the base, Shape the handle and rivet 
it on. After driling holes through this 
and through the top of the cap, bolt the 
inandle in place. 

‘Take a, quart salad-dressing jar_and 
sill a. 34-in, hole through the center of 
fap. Atiach alight socket so that it will 
Come on the Unie of the jae, Wire wih 
3 drop ‘cord, ‘Place the ‘cap on the jar 
Sea tase the fre tee emp eps 
Gown. Then rivet in the lugs to bold the 
jar in place. Run the cord out through a 
fiber bushing—R.C. FRASER, 
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Jig-Sawing Trick Gives Carved Effect to Plaques and Panels 


By 4 veny simple jig-sawing process it 
is possible to give the effect of low relief 
carving to wooden panels or wall plaques. 
“he ee se be an “etic wall 
plague, but it wi ‘equally suita 
for a’ phots ‘album oF scrapbook 
cover, The relief is obtained by setting 
the siw table at such an angle that the 
floral parts, when reinserted in the holes, 
are raised about 1/16 in, above the back: 
ground, with the petals of the blossoms 
rising successively 1/16 in, higher. 

‘Threesply pine veneer 34 in. thi 
suitable stock for the plaque. Sand the 
face smooth, coat it with thin glue size, 
and resand after drying. ‘Then prepare a 
paper pattem by sketching the design 
through 2-in, squares, and transfer the 
outline to the wood. ‘The piece is now 
ready for the saw, but first try the bevel 
fn scraps of wood, 

‘Coat the top of each part with boiled 
linseed oil, and beginning with the flow- 


A PAD FOR 
HANDLE OF 
HAMMER 
‘Tate handle end 
of the common 
houschold claw 
hammer is often 
used for knocking 
oF tapping window 
screens, storm 
sash, and many 
pieces of work 
which would be 
marred if hit with 
the head of the 
hammer. Even so, 
the hickory han- 
dle is quite hard 
enough to dent 
softwoods, It is better to pad the end 

iS Hees Hie Owe 
it to fit and tack it on with 


Hammer handle with 
rubber pad for wap 
ping’ softwood. parts 


also useful for temporarily holding things 
in place with the end of the handles, es- 
pec 


when working on a ladder or 
B 
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ers, coat the joining edges with some 
slow-setting glue, such as casein, Ifthe 
assemblying is done quickly, the parts 
fan be pressed up into position with 
the fingers. However, if the glue stiff- 
ens too much, paste strips of cardboard 
fon the background, tum the plaque 
face downward on the bench, and drive 
the relief parts from the back, using a 
hardwood stick for a punch. 

When the glue is hard, peel off the 
cardboard and glue, The piece can be 
painted immediately, but a much more 
Attractive effect is’ obtained if the 
background is surfaced by working 
‘over it with light gouge cuts, or stipe 
pling it with a wooscarver's punch, 

Gild the background at the left, but 
use aluminum paint at the top’ and 
right. When dry, paint small sections 
Ata time with a'mixture of dry burnt 
lumber ‘mixed with fourchour (quick- 
drying) vamish, Wipe this off across 


rain with a cloth, so as to leave the 
points bright and the depressions dimmed 
With brown, Allow some of this to smudge 
the edges of flowers, leaves, and st 

‘Next put in the other col 
paint rather thin, In afew minutes the 
color will blend with the brown smears 
in a granular stipple at the edges, giving 
a delightful antique effet, 

1f the piece is to be used for an album 
cover, drill holes along the left edge 
through which to thread the lacing, and 
protect from handling with two coats of 
dull varnish—Eowis M, Love, 


SAWLIKE POLISHER GETS INTO GROOVES 


Wate cleaning and polishing small 
round parts, it is difficult to get down into 

y cloth. Most of 
the makeshift devices used for holding 
the cloth have no suitable handle or grip. 


grooves, with the em 


‘but one can be made for this purpose 
from a common coping-saw frame. Flat- 
ten a piece of wire at each end so that it 
vuill slip into the slots of the frame just 
like a saw blade. Then wrap the wire 

with heavy cord, tying the 
ends to the frame. Bend a 
narrow strip of emery cloth 
over the cord and use the 
tool for polishing the 
grooves. If smaller 
krrooves must be cleaned out, 
leave the cord off —B, W. 


MODEL MILK CANS 


Reatisric title mille cans 
for tse on x model rales 
fan be made by cutting Of 
the top part of a number of 
linary wooden clothes- 
fies Moke the Cok st 
to ihe “cane” ill sand 
firmly, Fini them. vith & 
eat of aluminum punt, fo 
Towed, when dry. with var- 
nish—Jantes EckEL. 


6 


|HIEF among the joys of model 
‘making is to think out the best 
technique for constructing each 
part and then watch it develoy 
into a craftsmanlike, well-fnished 
uct, I frequently spend as long in de- 
ciding on the most suitable material and 
‘method of working it as in doing the job. 
Nevertheless, I am always ready to try 
fa technique someone else has found use- 
ful; and, as you no doubt have the same 
attitude toward model making, T shall try 
to give you the benefit of my experience 
in the making of the more frequently 
required fittings for ship models. Please 
remember, however, that I pretend no 
fection or infallibiity, If you know of 
better methods, go to it! 

‘A ship model, in addition to a correctly 
shaped hull, requires, certain small parts 
forthe deck and rigging, These vary with 
every type of vessel, period, and nation- 
ality, Whatever the vessel, the making of 
‘each little part will be more easily ac- 
complished by employing the right meth- 
ods. Most of the processes to be de- 
scribed. in this anda following article 
an be improved and expedited by the use 
‘of motorized tools. Those who have these 
will know how to use them. Here, as far 
possible, only hand-tool methods are 
given, 

Deck Houses. Deck houses, skylights 


until it fits (Fig. 2). 
Large deck houses can be built up, the 
windows being pierced and backed with 
cellophane (Fig. 3). Thin three-ply is 
‘good for this. With it neat strong comers 
can be made, two plys being rabbetted 
‘away from the front and back pieces to 
take the sidepieces (Fig. 4). Bars can be 
put across the windows by boring down 
from the top and inserting thin wires 
(Fig. 6). With circularly topped skylights, 
cut away the top bar, bore down through 
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Cats I Use in Making 


STANCHION THI NOTCHED BRAD 


im wine on 
nite 


uRNED 


SOLE rwISTRD RAIL ) AND DRILL 
Toes 
i Groensibe) 
in @ 
Wau 
Laem Ld 
Twisted. " 
STANCHON AS EnLARGES SEALE 


BENT WIRE SPOKES 


STANCHIONS 


made from chair-caning spline, hard rub- 
her, of celluloid, steamed and bent to 
shape, but are. better made from thin 
fiber board cut to shape (Fig, 7). In either 
case, lay it on the poop erige and bore 
through for the stanchions (posts). These 
stanchions are best turned £0 shape from 
square brass stock with points above and 
below to stick in the upper and lower 
nails. Two or three beads on a. ¥4-i. pin 
will, however, serve fairly well, Wooden 
stanchions (Fig. 16) may be turned with 
a homemade form tool such as that illus- 
trated in Fig. 8 
For the stanchions of iron-bar ral 

Thave found no entirely satisfactory sub- 
stitute for those turned from brass Tod 


chiens. As 
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Ship Model Fittings : 


Captain E, Armitace McCa: 
of masts, yards, pumps, 


gives details 


ind various small parts 


and drilled (Fig. 13), ‘These requi 
precision lathe and well-made boring jis. 

‘The simplest substitute is to drive 
¥é-in, pins and hitch two ot more plain 
‘reads along them, with clove hitches at 
the ends and half hitches between (Fig. 9). 2S aeeMly naceseo 
Richard H. Mobr, a reader, suggests using Tooerhei By ms 
two threads. twisted together between 
stanchions (Fig. 12), Bither way, a drop 
of cement put on at the junctions with a 
sharp point will hold the thread or wire 
‘and form a sufficient, ball. 

“Another model maker, E, Troup wendy woe doapes 
us the idea that, especially for navy-type | $9uNo Ano Roun kare 
stanchions, No, 20 wite brads from 34 to "FO curs 
56 in. long are good (Fig. 10). He files LADDERS 
Iwo oF three nicks in each, inside or out~ 8035 wines Steps) sotern 
side as required, and sets the wires in AMO ENDS Tewameo Orr 


diam 


these, aligning them very carefully. grips about 
‘Where one can find firm support at the  YARDARM Sunes eter, actual size, However 
ends, the neatest substitute is to take two - made. the spokes and rim 


‘edges: should be finished to 
imitate teak, and the faces 
ke like brass 


bighis of very small wire (30 or 32 gage), 
bend them over a stiff small wire or a 
needle, twist together, then carry them 


PROPORTIONED YARD 
IRUPS—JACKSTAY, 


round another wire, (wis, tomether, and "Pumps ‘Te wooden ma 
to on, uot one has 2 twisted rod" with ova le wat fo have th 
their” namie hls om ao aame— se pam on the, un deck, 
Mering Wheels. A real steering wheel eet reso aa on met 
of the best stsle hasan fron, bub with 8 YARD FITTINGS EitSend) chant ships the outlets 
rom the bub project ight ot tere of coure, on the main 
gy 3S AF eck Just-ahait the main 


mast, Since the 1880's, at 
the latest, cranks with han= 
des and flywheels ha 
taken the place of 
brakes. 


brass faceplates, before and abalt 
‘The most primitive wheel, which on 


the pinra 
can use on a very small the handles, of course, outside. The rims 
model only. is the of the wheels are about 4 ft. diameter, 
sprocket wheel of a 4 in. thick, and oval shaped in section, 
wateh, Small wheels can and ‘the spokes are usually curved. To 
be cut from sheet cellu- make one (Fig. 15), cut or turn the rim 
id oF brass, ‘bend and. solder it 
‘To make a good wheel this for six spokes, 
(Fig, 14), one must turn Bore a brass hub right through for the 
cr file a Bub and axle in spokes. With soft wire, thread the spokes 
fone. I drill part way in position and solder to the hub, leaving 
through for the spokes, some extra length projecting at the rim. 
then make a brass rim, Bore for and solder in the crank shaft; 
also bored, and turn the hold this in a vise and turn the rim clock: 
spokes, which are made wise about 30 deg. Then, with round-nose 
to fit tightly in the rim pliers, regulate the curves of the spokes, 
and hub holes. The wheel Cut_off the projecting ends and solder, 
should hold together There are usually two pump wells, the 
‘without solder, but for ends of which are about 9 in, in diamet 
safely either’ hot or oval or round, They project about a foot 
liquid solder may be above the deck, usually with spouts point 
used. Most model steer- ing outboard. Pieces of brass tube sunk 
ing wheels have their in the deck will serve for these. 

rims far too thick. A The cranks above these are about 6 in, 
real rim (Fig. 22) is lit- off center, giving a. 12 in, throw. ‘The 
te, if any, thicker than handles are about 18 in. vertically by 
the spokes at the widest, 36 in. horizontally. These fit on the ends 
say from 3104 in, with of the crank — (Continued on page 84, 
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| An expert whose camera 
has always paid him rich 
dividends tells you how to 
make high-grade maga- 
dine illustrations—Back- 
grounds and lighting for 
close-ups—Methods of 
adding human interest 


By 
Frederick D, Ryder, Jr 


THE TRICKS 


VE you ever sent, a, contribu- 
tion (o the Home Workshop De- 


OF TAKING 
tment of POPULAR SCIENCE 


H foxtutty showing how to make 


some new and useful article of, perhaps, 
explaining a novel way to. do some com 
mon home workshop job? If you have, 
you probably found illustrating your 
‘manuscript the chief difficulty 
‘The editor tells me he 

compelled to, return many 
cellent contribu- 

tions because the 
photographs ac 
companying them 

fare $0 poor that 
they, could not | 
possibly be re- 
produced in the 
magazine. He 
has, therefore, 
suggested that 
advice on how {0 


regretfully 
therwise ex- 


things you build 
‘our home 
td 
prove especially 
useful to pros- 
pective contribu- 
tors and to all 
‘others who. wish 
to make similar 
record pictures. 
The ideal pic 
ture from ‘the 
‘magazine editor's 
viewpoint is 8 by 


FIRST PRIZE. 


SECOND PRIZE. 


TOTAL. 


6s 


THIRD PRIZE.....-.-++ 


FIVE PRIZES, $1 each 


Saleable Pp 


IN YOUR HOM 


Prints $ by 7 in. are acceptable, but prints 
smaller than 4 by 5 in. needlessly handicap 
the sale of your articie. All prints should 
te on glossy paper. They should. show 
exactly the points you want to illustrate 
All important details should be clear-cut 
and ife-sharp. Most important of all, 
the pictures should include at least one 
fof the buman-interest type, that is, 
‘ude a human figure or at least the hands 
Don't let the size requirement worry 


$50 in Prizes for Indoor Photos 
ANY SUBJECT 


. ANY SI 


hotos 


’ WORKSHOP 


you, Any really sharp, small negative will 
ive satisfactory enlargements. up to 8 
by 10 in, If you have no enlarging equip- 
sient of your owa, you ‘can have large 
prints made at small expense. If you don't 
wish to take a. chance on this additional 
Gost inclose the, small negatives in an 
fnvelope and send them in with your ar- 
ticle, ‘Then, ifthe editor accepis 
can have stitable enlargements made. 
ome workshop 
subjects is easy 
enough, but the 
technique is not 
quite the same 
as in taking the 
ordinary smap- 
shots. to which 
you probably are 
sccotomed. Th 
the first place, 
several of the pic: 
tures. should. be 
close-ups. You 
can't stand 6 ft 
aay “and have 
the resulting pie= 
treo, forex: 
ample, a! novel 
detail in the ri 
ging of a ship 
model or exactly 
hhow the sections 
of a wooden 
piiece are fitted 
together. In. or- 
der to take close- 
vp pictures, you 
must have a 
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HERE'S THE SAME PLAY asiit looks to a Ciné-Kodak K through 
four ofits interchangeable lenses. This camera can see the game 
better than the spectators from any place in the stadium. Slip 
telephoto lens on the Ciné-Kodale K and it lifts you from the top 
‘ow of seats out on to the field—lets you make close-ups of the play, 


MOVIES FOR 10 CENTS 
» ‘A SHOT 

Y ‘Mest ersatile of the famous Rights.” 
4 CinkeKadak Hight, Model Go, makes 
. movies indoors or out focuses sharp treet 
fe 3); fet to tity, cam make telephoto 
hots gets 0 to 30 scenes on a 8235 
‘oll of fn. With 1.9 lens carving cane, 

{7.50 Telephoto lens, 37.56. 


«for fast action “still” shots 


for 154 x 334 pletares, 25- 
RIGHT: Kodak Sia-16, with ¢-apeed Diodak shater, fo 335 
tures, jo. Kodak Sia-zo,3)4 416,338. 


Ik it isn’t an Eastman, it isn’t a Kodak 


NOVEMNER 


‘check the referee's close decisions, record the high-spots of the 
‘game in a fast thrilling newsreel of your own. 

Equipped with an /1.9 lens, which permits you to make movies in 
black-and-white or full color, indoors or out, Ciné-Kodale K costs 
‘$160. Five supplementary lenses, $45 to $86. 


‘A FAST FILM FOR 
MOVIES OR STILLS 
astman's new super sensitive panchromatic fms aro 
te tavcte of Hollywood stodios, pews-reel eameree 
smen and portrait photographers the country over... 
tod are now availble te amateurs as well. Profession 
‘ats choose these Sms for their extreme speed, fall, 
‘cler-eenitiity,and long tone sale. You'l nd wide 
‘See fr them i the poor ight of late fall days and for 
door anapabots at ight tn 16 su. sae for envie 
‘cameras and infolls and packs for all ordinary sues 
‘tat cameras. Ask your dealer for Kodak (or Ciné 
‘Kodak) Supee Sensive Panchromatie Fi. 


THESE FREE BOOKLETS will tell you more about the 
‘cameras shown here and about many other new types of movie 


‘and stil picture-making equipment. Just check the booklets you 
want and mail the coupon today to the Eastman Kodak Company, 


Rochester, N.Y. 
"Ey th mm. Cine Kodak Kodak Generat 
DM end Kodascopes ON Glaleg 
Home Movies withthe Picture Taking 
Cine Kena Eight Oa Niekt 
cay. State. 


camera with a double extension bellows, 
and it should have a ground-glass back for 
accurate focusing. An expensive, high- 
speed anastigmat lens is not a necessity 
nor need the camera itself be an elabo- 
rate and costly type, 

‘The second requirement is a good tri- 
pod fitted with a tiptop. (P. S. M., July 
135, p. 74.) The tripod is necessary’ be- 
ceause virtually every shop picture should 
be a time exposure. The tiptop is needed 
to allow you to point the camera down 
to get the desired view of many subjects 

‘The choice of a suitable background 
and careful lighting are of supreme im- 
portance. Using the wrong kind of a back- 
round wil failure out of 
the most carefully taken picture. The 
function of the background is to set off 
the object being photographed 
to the best advantage. Gen- 
erally. speaking, the | back- 
around shouldbe a pin as 
possible, and. extre 
trast should be avoi 
not, for instance, photograph 
a black or very dark object 
‘against a dead white back- 
ground, ‘The long exposure 
needed to register the dark 
object on the plate or film 
Wl eel i vee rere: 

stire of the background, 
End there will be an unde: 
sirable softening of the sharp 
‘outlines of the subject owing 
to the spreading of light with- 
in the surface of the film. Or- 
dinary brown wrapping paper 
makes an excellent hack- 
ground for all very dark ob- 
Jeeta, and is equally good for 

‘Never attempt to use wrap- 
ping paper that has already 
been used for wrapping par- 


70 


cels. The wrinkles and creases photograph 
into a multitude of distracting lines that 
spoil the iveness of the picture. It 
will pay you to go to a store and get a 
Fresh piece right off the roll—and roll it 
up instead of folding it to lake it home. 

‘On many subjects it is desirable 10 
have the background show no lines at all. 
‘This is an easy trick. The illus 
the beginning of this article s 
this is done, The paper is laid on the 
table and the back edge is swung up 
an easy curve over a couple of sticks 
tied to the back of a chair 

‘Another trick that is especially valuable 
when you want to show small objects 
without shadows, as though they were 
oating in air, is to use a sheet of win- 
dow glass as shown in the right-hand 


“Theae views were photographed with the same general set-up thows 
ou page 68 The deren 


‘dor to changing postions of the 


lustration above. If the lights are cor- 
rectly placed, the shadows will strike the 
background outside the picture angle. Tt 
is possible, if you have no tiptop, to use 
this same method with the sheet of lass 
placed vertically and the objects cement- 
fd to it although itis a Tot more trouble 
to do it that way. 

‘The simplest method of lighting any 
ome workshop picture is t0 use a couple 
‘of photoflood bulbs in reflectors. In ad= 
justing the lights, remember that one side 
of the subject should receive a little more 
Tight than the ‘other s0 that the shading 
will make the object stand out and 
Took as though it had only two dimen 
Inky’ black shadows. should be’ avoided 
wherever possible. The appearance of the 
subject as you look at it from in front 

of the lens is a good guide i 
you keep in mind that. the 
Gamera ordinarily’ will exage 
erate’ the shading to some 
extent 

A word of caution in sete 
ting the lights—look out for 
reflections. from shiny’ site 
faces! This is especially im- 
portant in the case of bright 
fetal pieces or of wooden ob- 
jects that have been vara 
fed or enameled, It often is 
impossible to avoid all ree 
flections, but you usually can 
keep the. reflections away 
from the large surfaces and 
restrict them to a few shiny 
Spots, The photographs of the 
pode aun car show what 

‘mean. ‘The upper ane. was 
taken ‘with the’ same’ brown: 
paper sel-up shown on page 
68. The car itsel is painted 
with dark green enamel, and 
the lights were placed off 
eat (Continued on page 89 
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TAKE PICTURES ‘ound Home or Workshop with | 
the New G-E MazpA PHOTOFLASH LAMP 


MAKES PICTURES LIKE THIS 


EASY FOR ANYONE TO TAKE 


Ask your druggist or camera dealer about this magic new picture-taking lamp. Better 
still, get some lamps and learn how they make indoor pictures as easy to take as snap- 


shots in sunlight. Now only 15 cents. General Electric Co., Nela Park, Cleveland, O. 


GENERAL @ ELECTRIC 


MAZDA PHOTOFLASH LAMPS 
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'F YOU are looking for something to make 
for Christmas, you could not fn a more 
‘enerally useful, a more durable, and a 

‘more distinctive gift than the new butterdy 

{able that is offered this month by the Popi- 

lar Science Homecraft Guild in the form of 

fan inexpensive construction kit. Tt is a sub- 

Mtantial litle table in solid rock maple that 

Will grace any room. Two of the accompany 

ing ‘ilstrations clearly show the unusual 

and beautiful design of the butterflies, the 
fully studied shape of the top, which 

‘aries slightly trom the ordinary oval, the 

fine proportions of the turned legs, and. the 

ieneral Impression of simplicity” and. refine 

Ment, Tt has all the earmarks of custom- 

built ‘furniture ‘and is the soet-of plece that 

{s likely to become a family heisloom, 

The MA contains all the pars perfectly 
‘machined and ready for assembly. Your wor 
Will be mainly’ in softening and. rounding all 
sharp ‘edges, gluing the whole together (all, 
the joints are correctly cut and bored for 
dowels, and the dowels, screws, and hinges 
furnished), and applying the finish. Instruc- 
tions. for finishing’ andthe necesary stain 
are included, but not the finishes themselves. 

"This new piece No, © in the accompany 
ing list, which abo shows all our other kits 


Seay 
pie 
ies ora 
iepitnnise hae 


i 
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New this month... 


eA Butterfly Vable 


CONSTRUCTION KIT 


that are still available. Each kit is accom- 
Panied by: instructions ‘or blueprints 
‘A. Whaling ship model Wanderer. All the 


ovat top 
Bat Ep 


Yong. Al of 
‘Blucprnts Nos 46 and 47, and a booklet 6.45 a Tance ror 
). Same with the (wo main hull blocks eaten 


shaped a 

- Batileship’ model, USS. Tenas, 3 ft 

long: All the raw materials (except. paints) 

and Blueprints Nos. 197 to 200. - 
EE. "Same with bull lifts sawed 


Tas 
(reg bine Aambatton. AIL raw materiale 


'No. 5. Solid ‘rock ‘maple’ hang- 
ing Wall rack with one drawer, 


KIT F—Materials for 12-0, model of Afanbattan 


n 
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biggest anti-freeze bargain 


The ovw-G. P. A. 


vy Won't evaporate... 
one filling lasts all winter 


* Stays put...causes no leakage 
+ Stops rusting and corrosion 
x Will not clog or gum 


» Lowest prices in G.P.A. history 


@ “It looks like G.P. A. has sure enough got the mer- 
chandise this year, She's a First Class, Grade A anti- 
freeze bargain, if I ever hope to see one!” 

‘That's what garagemen and car-owners are saying 
about the new G. P, A. Radiator Glycerine this year. 
Here are some reasons why G. P. A. is such a bargain! 

G.P. A, won't evaporate. One filling lasts all winter— 
no refillings required. With G. P, A. the first cost is the 
last cost. And this year the “first cost” is the lowest in 
history. Prices reduced last year, reduced again this 
year! Everybody can afford it now. 

Price... permanence...those are two main reasons 
why G.P.A. is the anti-freeze bargain of 1933. There 
are twelve other good ones. For instance: G. P. A. stops 
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BADIATOR 
GLYCERINE 


THE SAFE ANTI-FREEZE 


radiator rusting; retards disintegration of rubber. Does 
not cause leakage. Will not clog or gum. Does not cause 
overheating. Has nounpleasant odor. WillnotinjureDuco. 
G.P.A.is approved and endorsed by automobile and 
radiator manufacturers. They tested it in their own 
laboratories before giving it their stamp of approval. 
Fill up with G.P. A. now. It won't evaporate, so it’s 
perfectly safe to put it in your car early. In that way 
you avoid all danger of a costly, early-season freeze-up. 
Be sure you get genuine G. P, A—look the red and 
black can square in the face. And get enough for ade- 
quate protection. Most important of all, DO IT NOW! 
Glycerine Producers’ Association, 386 Fourth Ave., 
New York. 
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Useful Hints for Your Car 


Our Readers Describe Simple Ways of 
Solving Many Common Motor Troubles 


lamp to my car's repair 
kit.” After removing’ the 
old batteries, I soldered 
the lamp cord ends to 
the two terminals inside 
the flashlight case and 
connected midget-battery 
lips to. the two other 
fends. Then I bought a 
suction-cup coat hanger 
(any type of suction cup 
device will do), removed 
the rubber cup, and, by 
‘means of a. rectangular 


Handy Windshield Wiper 


F A storm comes up suddenly and 
‘your automatic windshield wiper fails 
to work, you can operate it temporari- 

iy witha plece of string and a rubber 

Sand, Simply fasten, the las 

string to. the wiper blade where 

the moving arm. ‘Then hook the ge 

band over the top hinge of the front-left 
door and lead the string through the 

Bartally opened window of the opposite 


slot cut in the flash-light 
case and a sixteen penny nail, fastened 
the cup to the side of the case. Now 
T can have my trouble light where I 
want it 


‘All T have to dois snap one 
2A RUBBER 


8 VOUT 
ling the string will move the FLASH Lick 
wiper to the right while the elastic band — SU4® 


ted 


will pull it to the left. Tt can be 
F, J.5. 


without interfering with driving. —1 


‘JACK UNDER, 
SPRING 


Holder for the Jack 


ALTHOUGH it is often necessary to 
M place Jack under the’ springs, io: 
‘of the axle, especially on low-slung 

‘ars, they have been known to slip and 

cause serious injury. You can avoid this 

by using the simple safety stay rod shovn 
in the illustration, ‘The stay consists of 

th of three-eighths-inch iron rod bent 
to form two hooks, a large one vertically 
and a smaller one horizontally. In use, 
the large loop is hooked over the axle 

‘while the smaller one grips the neck of 

the jack. Being linked to the axle, the 
ick can not slip backwards and drop the 

far, ‘This small device, insuring safety 
and protecting your car is decidedly worth 
while making—E, T. C., Jr. 


Homemade Trouble Light 


BY SALVAGING an old fash tight 
‘and several feet. of lamp cord 
from my scrap heap, I added a trouble 


” 


Diagram shows con 


battery clip to the frame of my car and 
the other to any that has ba 
current in it.” To. place the light. 
simply a matter of a few seconds to push 
the suction cup against some smooth 
surface to make it stick and there I have 
my light convenient for use on am 
ents notice and at a time when it is 
seriously needed —W. B. M. 


Protects You from Grease 


ASA cat sets colder, the ball joint at 
the base of the gear shift lever often 
tends to ooze grease and grime. To pro- 
tect your shoes and clothing. you can 
make a grease cover by placing half of 
1a rubber ball over the lever joint. A hole 
cut in the top of the half ball will allow 
you to slip it over the shift rod and pre- 
vent the escape of grease—F. M, 


Half = robber ball, with bole cut i= it, 


{Spur over shift od ab 


ye lever joint 


To Fasten Tire Chains 


ALL cold weather jobs, that of 

ving tight “the tire chains is 
probably the most irksome. You can 
Avoid the barked knuckles and numbed 
fingers, usually associated with the task 
liy making the chain fastener illustrated. 

{ool consists of a narrow strip of 
iron oF steel, notched at one end, and 
furnished with a movable hook-shaped 
steel link. “The inside border of the chain 
is fastened first and then the tool, placed 
as shown. is, used to close the outer links. 
No matter how snug the chain, a slight 
Gownward pressure on. the handle wil 
‘draw the ends of the chain together —K.S, 


Handle for Battery 


ARRVING au- uaryee’' \sior 
tomobile bat- 21%. 

teries is a. back 
straining job un- 
jess "a handle is 
sed, "The amateur 
mechanic can make 
2 handle from to 
Tange washers anda 
Sten nc eth 
af leather strap 
Select wo washers 
having." one-half- 
inch diameter holes 
and, with a hack saw, cut a one-eighth- 
finch slot across the face of each. These 
sits ‘wil fake te looped ends ot the 
Strap as shown in the drawing.” To use 
the handle, simply drop a. washer over 
each terminal of the battery and connect 
the strap. The weight of the battery will 
make the washers bind on the terminals 
and provide a viselike grip—D. D. 


POPULAR SCIENCE MONTHLY 


New Kind of Band Saw 


New 14-in. “Delta” Band Saw Embodies 
Remarkable New Features Never Before 
Found in This Type of Machine 


Baste new changes that actually increase efficiency, accuracy and 
‘convenience of operation—are to be found in this astonishing 1934 
“Delta” motor-driven tool. It is the first really improved band saw 
in years! Has new Independent Micrometer Adjustments for guides, 
Tilting Table on ingenious Double Trunnion Supports, Increasable 
Capacity Frame, New Safety Disc Type Wheels, New convenient 
arrangement for quick, accurate adjustment and many other features. 
Can use 3” wide blade. Convertible into metal cutting saw, with 
proper slow speed. Priced surprisingly low, within the reach of all. 
Every woodworker, whether in home or factory workshop, should 
learn the full details about this revolutionary new“Delta”” Band Saw. 


COMPLETE LINE OF 1934 MOTOR- 
DRIVEN WOODWORK- 


TZ ING TooLs 
New improvements and new 
wig can ative we Oe borg 

1934 line of “Delta” Motor. 

Driven Tools of unusual io- yee, 
terest to all Woodworkers, Saal 
‘The “Delta” line includes: 

Jointers, Circular Saws, 
Band Saws, Scroll Saws, 
Drill Presses, Woodturning 


tachments, and a complete 
ine of accessories. 


0-DAY TRIAL—Easy Terms 


Because “Delta” Tools are efcient and practical under actual working cond 
they are always available for a 10-day tral without the slightest risk, Satis 
guaranteed, Mail the coupon below for full details of this liberal tral off 


isa... Free Catalog 


tactorg ot home workshop —yil 

Eee fone “aac ity Woodwarkinu Toul Tt tho 

St latest "Delta" Toole: Ie ia packed with fnsrertiog ustrattony and Seserie= 
t desribes the latent developments 


‘i YSU oe ai 
opayi™ * besides 
DELTA MFG. CO., 3778 Morin Molton Stet 
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Leonard F. Merrill, woodsman and guide, reveals the secret of 


Mounting a 


Deer Head 


SO THAT IT DOESN'T LOOK STUFFED 


WELL-MOUNTED deer head is a 
source of continual satisfaction to 
the sportsman who bagged the ani- 

mal, and if he mounts the head himself 

his pleasure is increased a hundredfold. 
‘Even the professional. taxidermist. has 
no seeret formula by which he can take 

1 poorly prepared, burned, or rotted skin 

‘and make a perfect mounted specimen of 

it, At best it will have a stuffed and life- 

leas look. It is obvious therefore that 
some thought and care must be qiven to 
the preparation of the trophy. when the 

‘animal is first killed and wi 


short 
cartilage knife or se 
pel, a pair of sharp- 
pointed scissors, and 
lenty of fine’ sal 
‘0 mount the head 
there must be added 
the usual assortment 
‘of woodworking tools 
necessary to. make a 
panel or shield and 


for fastening the bead to 
the shield. The special 
tools necessary are: a good skin scraper 
for thinning the skin; three necdles of 
different sizes for sewing up the cuts 
‘made in skinning, repairing possible frac- 
tures, and sewing through the manikin; 
a steel thimble, and a small wooden 
modeling tool to be used in fixing the 
eyes and shaping the nostrils. 

Materials. Three pieces of wood are 
needed: one hardwood panel, one piece 
of pine about 9 in. square and 34 in, 
thick for a neck piece. and one. piece 
about 154 in. thick, 3 in. wide. and about 
20 in, long for the standard. Some strong 
‘and well-waxed linen thread. plaster of 
Paris, long. fibered manila tow. potter's 
clay. ‘excelsior. a pair of glass eyes, tubes, 
of Vandyke brown and black oil colors, 
1 piece of sheet lead for the ear forms, 
and various nails, screws. and tacks should 
‘be on hand. The materials for poison- 
ing and preserving the skin are listed at 
the end of this article. 

‘Field Work. To skin the head. make an 
incision on the back of the neck at the 


no WIM teense 


mastie oF 


int where the neck joins the shoulders, 

With the blade of the knife turned so 
that the cutting edge is up, run the point 
of the knife down one side of the neck 
to the underside. Keep well in toward the 
shoulders with the knife just under the 
skin and not pressed into the flesh. Do 
the same on the other side of the neck 
and join the two cuts. Now, starting at 
the first point, slit the skin’ straight up 
the hack of the neck to a point halfway 
between the ears. From this point branch 
off right and left. and slit straight up to 
the base of each antler, forming a Y- 
shaped cut, 

Start at the base of the neck and skin 
down, first one side and then the other, 
until the ears are reached. To do this 
skinning. hold the edge of the skin in 


fone hand and (Ci ‘on page 100) 
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RAZOR STROP FASTENED | 
|” WITH VACUUM CUP 


Freda Workshop Now 


mare ( Protit He L 
Hatt Pleasure and Profit = 


ITH the aid of an ordinary vacuum 

cup, a razor strop an be fastened 0 
a tile wall or any other smooth surface in 
the most convenient position for’ us 


WASTEPAPER BOX AND 
SEAT FOR KITCHEN 


HIS. combination 
| “Dvastepaper = bo 

and “eats well 

piece of furniture for 

the kitchen. 


he bos 


HEY, JACK! now's THIS? 
TWENTY-FIVE OUCKS! 


Manis G. Wisrerrox someruins %o tore tatoeneey 


ie 


Hf 


| 


| ee lege Tarenwed owt of the nideplsces | 
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SMOKE 
bene | 
PIPE 
foro DAYS 


atthe snap of Your 
‘amazing new Demuth 5 


"us, Nothing com 
Nothing to replace or renew. 


Qosd ams muons rmes 18 
pica meena 


‘he only one thot does not allow this sediment to 
faxino the melereneah= 


‘Trial 
10 Day Free Trial 


Faria sem 
Er 


Using a PLANE to Aid 


| in Turning Wood 


| By R. C. RANDLE 


MAS® omateur 
woodworkers 
who have tried to 
tum a true cylinder 
for a uniform taper 
have found it to be 
quite a job. With 
the use of the turn- 
ing jig. illustrated, 
however, the begin: 
ner can do work 
| equal to a profes- 
sional wood turner. 
The jig. requires 
| four standard hold 
ces for tool rests, 
four pieces of iron 
‘oF pipe about 1 
fee long and of 3 
diameter to fit the 
tool holders; four 
stove or machine 
bolts; and two 
straight pieces of 
‘wood (large enough 
0 they will not be 
springy), The four 
| itom rods or lengths 
of pipe must be 
| heated and flattened 
| for about 2 in, at 
| one end, and a hole 
| 4 or 5/16 jin. in 
diameter drilled in 
| achat approsimate- 
ly the center of the 
flattened part, Most 
lathes are. already 
quipped with two holders, and two more 
can be purchased from the manufacturer, 
or substitutes can be made of oak, maple, 
or other hard wood. This was done in the 
installation shown, where the rear guide 
is supported by two wooden brackets. 

Each piece is rough-turned toa. size 
from 4 to 14 in, larger than the finished 
diameter. When the last piece is in the 
lathe, its ends are turned to the exact di- 
‘mensions, with a slight allowance for sand- 
ing if necessary. The jig is then set up. 
‘The guides, which are straight pieces of 
wood, should be the full length of ‘the 
work being turned. The pieces of rod or 
pipe are bolted to the guides and then 
placed in the holders exactly like an_or- 
inary wide tool support except that there 
is one on each side of the work. 

‘The top edges of the guides are adjusted 
te the same height above the lathe bed 
a: the top of the finished ends of the work; 
that is. a straightedge resting on the guides 
should just clear the ends of the work 
‘where they have been turned to the cor- 
rect size. Both guides should be the same 
hicight above the lathe bed 

A carpenter's plane. turned at a slight 
angle to give 2 shearing cut. is then used 
for finishing the work to the correct size. 
Rest the bottom of the plane on the guides, 


‘Two stripe of wood gui 


‘with the cutter over 
the center of the 
work, and slide the 
plane along both 
guides from end to 
end, All the pieces 
are finished without 
any further adjust 
ment of the guides. 
The result will be 
that all are uniform 
ang accurate 

‘The same method 
may be used for 
more complicated 
turnings simply by 
replacing thestt 
guides with guides 


outline and using, 
insted af a common 

ane, what is called 
2 plow," Thisehould 
ae A nAMTOW skew 
utter; 34 or 8/16 
in, Is the best sie. 
With a litle prac 
tice “and. some as 
sistance from the 
regular turning chis- 
els and gouges, the 
amateur can quick 
Ty" produce turnings 
Which are uniform 
as to size and shape, 

A word of 
tion: in setting any 
except the straight, 
sides it is necessary to take special pains 
{o get the Ruides parallel to the axis of 
the work and exactly opposite each other. 
‘The easiest way to do this is first to set 
the guides at the correct height, then re- 
move the work from the centers and meas- 
‘re equal distances from the centers to 
the inside of the guides. A. carpenter's 
square is next placed against the inside of 
‘one guide even with the end, and the end 
‘of the opposite Ruide is aligned with the 
fedge of the square. No dimensions are 
given as these will vary with different 
{ypes of lathes, 


HINGES FOR MODELS 


I Beiupixe a model of the stagecoach 
Diamond Taily-Ho, 1 obtained small hinges 
by taking them from tin cigarette boxes. 
Such hinges may easily be removed. cut 
to shape, and screwed in place—J.A.L, 


ENLARGING DRILL HOLES 


In 1s often difficult to enlarge a hole 
already drilled because the second drill 
well not start without chattering, This usu- 
ally may be avoided by putting a hall of 
‘waste or a rag beneath the drill point and 
Grilling through it WW. W. Lvox 


the plane and 
"yan unitarity 
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cut to the desired | 


| LATHE CHUCK SERVES AS 
UNIVERSAL DRILL VISE 


‘The chuck te mounted on x spec 
that in'botted"to an ordinary 


A tare chuck can be made to serve 
as a universal drilling vise for holding 
arts at an angle and for drilling odd 
shaped pieces. All that is required is a 
ing like that shown in the photog 
threaded to ft the lathe chuck 
‘This casting is bolted to an angle plate 
which in tum is bolted to the drill press 
| table. With this arrangement the part to 
be drilled ‘can be held at any desired 
angle. lathe faceplate can be used. in 
lace of the chuck, if necessary, for hold: 
if special work—V, C,H. 


LIGHT-CHAIN BRACKET 


noren 


1020" BRASS, SOLDERED 
"TO wine 


O70" stiFF 
ge 


bs 


Ix saxy of the conventional kitchen 
| ceiling lights, the pall cord rubs against 

the glass globe of the fixture. When the 
socket mechanism does not move freely 
considerable side pressure is exerted on 
the glass, and sometimes the holding 
| screws become loose and the globe is in 

danger of falling 

Avsimple remedy is to use a V-shaped 
fulcrum as shown. Two legs of this at- 
tachment pivot on the serews holding the 
globe, while a narrow slot in the opposite 
end fits between adjacent balls on the 
pull chain—Rozasp Lyusc 


Loose on 
GLOBE" HOLDING SCREWS 
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nning a lionel railroad 


is a fascinating adventure . . . . but it 
offers you something far more important 


keen wits... 
it will form ‘te mont important 
that of thinking problems out for yoursel. 
help you develop this habit, 


Jewe eyes yout tetven rc wnnng ame and foetus for 

ss ona span orem Deel oune rater 
(Ot which means 

; cw 2 pape Lionel Medel elirad 

pe Tore Fore Mode, Railroad 

sp, reverse Your Plamnng Bes. Wis finn pike 


cla, a 
yet, Get a Lionel Redivad Planning 

‘from your nearest Lionel Dealer 
cbvolutely free. NOTE: IE it 44 not easy for 


‘will prevent wrecks.» 


ing traffic on your right-oleway .. solving you to eafl ata store—mail the coupon to 
ime kind of problems that'come up wand. we will send you this ex 
‘aileoads. T Soke Wc jou aunt 100't0 cover Beding 
though running a Lionel Railroad 24 mailing conte, 
willgive you loads of thrills all winter log, Lact 
Tecan being you something far more ime 
portant sew aki w 
ne ie on Lionet's 
thrilling 


we Railroad Adventures, 


| Ssumdey at 4:00 PAI. E 
NBC IZ, Network 


ng Nee 
| Snder*"Peue Railrosd Adventures” 


‘ember 5th. Lone 


| 
ONE. COMPORATIO 


WE CAN'T MAKE 
enough 


Itseems that 
everybody 
who rides a bicy- 
cle wants U.5. GIANT 
CHAINS, Wecan'tmake 
these fine-looking tires 
fast enough, And is it any 
wonder?...NNotwhen you con- 
sider they're every bit as good 
‘5 they look...when you consider 
the rubber that goes into them is 
‘especiolly compounded to stond 
longest,toughest wear.Furthermore their 
‘good looking white sidewalls orepermo- 
rently white and their full,deep gripping 
tread assures you many miles of safety. 


The U.S. GIANT CHAIN is @ real bike tire 
—It deserves all of its great popularity 
It's @ tire you can be proud to own. 


Here's why there are more 
U. S. bike tires in use 
than any other brand 


r 
conditions. 
Appearance .. sidew 
thie, read permanent Black ire always 
Iewlooking. 

‘And bacoussthese features arebuiltntoevery 
0°. Giant Chain Tread, you 
trovble:treeservice—and naturally, more for 
your money. 


4 
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‘An ocean 


HIS easily, made but distinctive little 
| © JP table ‘may’ ue used for’ mans: purposes 

for example, to play a game of cards 
or chess, to serve cole, tea, or other light re 
freshments, and to do typew rain. 
‘oF sewing. The fact that the table can be ex 
tended to twice its area by a simple system of 
foldine leaves and supporting brackets adds 
to its convenience and wellness, 

Most extension tables are dificult to make, 
| but the construction ofthis one is within reach 
| et almost every woodworker. The first step 

should be to get out the material for the 

‘When squaring the lees to 


legs and rails 


OPEN or SHUT, “his simple 


Four-Leaf 


“Table 


always remains square 


age lines, Bore a series of holes as close 
ether 2% possible for the mortises inside the 
ize fines, and finish the edges and ends with 
4 chisel. "Bevel the inside end of each tenon 
as shown and fit the joints together, one at a 
time,” Number each completed join so that 
ican be put together quickly when gluing 


Cot them alte lonser than needed and make 


‘out the 


a cros-lap joint in the center. La 
V-culs on 


‘exact length and make the 45-deg. 


the ends The stetchers are joined othe es 
with-in, dowel, 

“The table is now reads’ for gluing, It i ade 
visable to glue two opposite sides fist, and 


when these are dry, to glue 
fails and stretchers. “The bracket 
‘made and fastened to the rails with the 
dowels upon which they turn, “These dowels 
ned not be lve 

The top should be made of three or four 
boards zhued together, because it is les likely 
to warp than if it were made {rom wide boards. 


‘The leaves can be made most economically if 
the stock it klued up a8 shown in one of the 

When jointing (planing) the 
plane both edges at the same 


etal drawings 
‘edges for elu 
time. Test the 
together 


the joints ae tight at the ends, but a 

Title hight may’ show through in the middle 
“The top) and leaves are then planed and 

squared 10 dimensions. The leaves are fas- 


dimensions it is best to plane one side 
tuntil it is straight and Mat, Test it for 
| flatness om a fat surface, an then plane 
| an adjoining side square with the dist 

fone. Repeat ‘on the other three. lees 


these wage lines and sa 
taper is laid out by subtracting the least 


thickness. 79 in, from the greatest thick. 
‘es, 1/4 in abel dividing the result bs 
theo (3/16 in.) Gage this on the ends 


fof all the lege as shown in the deta 
eawing of the lee, Draw tapering lines 
toa point 14 in. below the rails. and 
plane to these Hines 

‘The rails are made 25; in, wide. A 
strip 34 by: 34 by 10 in, is then cut i 

2 picees (7 and 3 in.) at an anale of 

(Sez. and glued to the upper ese of 
cach ral as shown, 

“The mortise and tenon joints are now 
laid out according to the drawing. Place 
the foe tail edge to crise om the bench 
and lay out the shoulder cuts 

"Then gaze the thickness of the tenons 
in the center of the end wood. Gase from 
the outside surface of each rail. Place the 
four less together with the squared sides 
in. Mark all the other sides “out” Gage 
the mortises fa the center of the less 
from the faces marked “out.” 

‘Siw the tenons om the outside of the 


fate HOOT 


ie the leaves open and te 
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toned to the top with eight hinges as shown. 
‘Smooth off any unevenness with a cabinet 
Scraper and sindpaper on the upper sides of, 
top and leaves. "The legs and fale are screwed 
tothe top with 3-in, screws. "A hole 
4 im. in diameter and 1 in. deep is bored for 
tach screw. “This is then continued through 
the awh a 7/32: i morn 
inspect every surface for anv defects 2 
sive the table a thorough sanding with No. | 
2/0 sandpaper. I. lit colored stan is used, 
it looks wel to stain the ends of the lees black 
for contrast, Cuta fine knife line around each 
sd to prevent the black stain {rom running 
wer on the light surfaces. If made of a close~ 
rained hardwood such a bite, the table need 
not be filled, but may be 
Very thin shellac. Each coat should be rubbed 
down with No. 2/0 of 3/0 steel wool. The 
last coat should then be rubbed down to a 
smooth, satiny finish with No, 5/0 water- 
roof tandpaper. If 3 high luster is de- 
i table should be given two coats of 
F lacquer alter the second coat of shellac 


a 


List of Materials 


i 
H 
4 


row OL 


Lees 


Kas i 
Siripe torrie OH 10 | 
Siechers 38s 
To Hox 0 
Fouraves oS af 


joint butt inges 16 
MI 


| HoLEs IN T-SQUARE AID 
IN DRAWING BORDERS 


BORDER Line cUTnNG epces 
FoR AU Owes. ow oren'sizes 


TSEUTTING EDGE. 
(Oa SMALL De) 
nd borders can 
‘oe using Wi 


| A-omarrsacay can avoid a lot of unnecessary 
| remeasuring of standard size drawings and 

save squaring up vertical lines with triangles 
| by making holes in his T-square as shown in 

the accompanying drawing. His penll pot 
‘Will t in the holes 80 made, and the T-square 
3S simply run up and down to mark the de- 
sired border lines and cutting edges. More 
‘varied work can be done in the same way by 
ailing holes accurately along the T-square 
1 in, apart or spaced at whatever intervals are 
found most useful. ‘This arrangement prom- 
ses to be of such utility that a patent has been 
applied for—Wauutast A. Rosa. 


WATERPROOFING MOCCASINS 
Fon use in cold weather, moceasins ean be 
‘waterproofed ‘by rubbing’ on the followin 
mixture: Equal parts of ‘beeswax, tallow 
(Cither deer ‘or mutton), and neatsfoot oil, 
well melted together. Another method, wick 
is used by the Norwegians, is better ifthe ma- 
ble. Two parts of pine tar 
three parts of cod liver oll are boiled to- 
ether and the moccasins are soaked in the 
mixture, which is rubbed in while still hot. 
For summer of warm weather wear, moc- 
casing should. not 'be waterproofed, a> this 


SPECIAL OFFER—Get Acquainted 


with VIMLITE—the amazing low-cost 
FLEXIBLE—Unbreakable HEALTH GLASS 


Every Popular Science Reader should know about VIMLITE 
the material thousands are using instead of glass—in dozens 
Of diferent ways and places. VIMLITE ist 14 mesh zinc: 
Soated wire cloth, completely sealed with a cellulose lacquer, 
Ye admits lighe and siso'a large percentage of the health givin 
ultra-violet and infrared rays. ‘Take advantage of this speci 
Eetacquainted offer now. 


MAKE this ATTRACTIVE 
Lamp Shade 


sie 
it 


‘ai 
ty een gol er 
abe hatehe, 
nd sun por 
ba 
te 


MAIL COUPON 
for Material 
and Pattern 


‘The Vitatite Co. 


Would make the feet perspire too much and 
cause sealding —L. FM, 
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Semana 


A Safe-cracker’s 
Zaterloo! 


Not a Chance! 


It’s air tight and 


« oe 

soup” tight 
‘To. make the thick door of an ofice 
fe open and close as smoothly as pie: 
ton moves inn eylinde, is edges muse 
belated down by an exper A giant 
bank vault door my have 90 sare feet, 
ethanles alloy sel to tub down with 
silanes A Norton Pike Lia ldo is 
best for safe doors. 


“What to use for razors? Scythes, ete? 
‘When is an Arkansas o/ltone best? A 
Lily White? Ao Excra Washia? A Queee 
Creek? Hindostan? What experts prefer 
which—and why? 

“How to Sharpen tells who, which 
and why very clearly and entertainingly 
Send for a free copy and geestraightened 
‘out. You will find a score of valuable 
suggestions. Many an old timer writes us 
that he did noc know aboue some of the 
tricks of sharpening. Your copy is wait 
ing foe you. Send for ie today. 


NORTON. 
(thet Exper 


PIKE 
Sharpening 


Specialties 


BEHR-MANNING CORP., 
U.S Sales Represosattes 
Dene, Teor, 


Addr 
My dealer Inn 


BLUEP 


RINTS 


to aid you in your Home Workshop 


‘0 ASSIST you in your home workshop, 
Portiar Scirsce Mostiiy offers large 
blueprints containing working drawings of a 
number of well-tested projects. ‘The blue- 
prints are 15 by 22 in. and are sold for 25 cents 
3 single sheet (except in a few special cases) 
Order by umber. ‘The numbers are sven in 
italic type and follow the tiles. When 80 oF 
jore numbers follow one title, it means that 


Flying Airplane Models 
Bremen asker, 3). 4990 
Lindbergh's Moropiane, 31, 
Rivoport XVI shes Wold 5 
Risell-Greund Tractor, Slt, 69 


jar nas 8 


Boats 


Canoe, Salling Oust, 25 
‘gover Nayak, with 


eo Bobb be 
ebehes sebehets 


2 


1 Madernione = 
og Cabinetns Toro, JESS 


TIBI Biop. Oak CFop 30 by Bia) 13 
Tea Were oa 


Radio Sets 


Amplifier, Three-Stage, Audio-Prequency. 42 25 
Pull Elecrie Headpnoce Set, 2025 
One Tube (Battery Operated), 10) 3s 


there are two or more blueprints in the com- 
plete set Ifthe letter “R” follows a number, 
{Cindicates that the blueprint or set of blue 

prints fs accompanied by photographically tc 
strated instructions which supplement. the 
drawings. If you do not, wish this supple- 
ment, omit the letter “R” from your order 
‘and deduct 25 cents from the price given, The 
instructions alone are sold for 28 cents each, 


‘Ship and Coach Modes 
Lahiri ine 


Sette’ Gre lh i 
Eset hase in 
Sanaa that te 


Pirate Gatley 
Roman Galley ( 
poets 


Chale, Queen's Uiins aaiaaae. 
Concord (20%Gen)y 1ISiié- 


wit 
‘ie 


aan) 18 
Yacht Sen ‘Scout, 3-in. acing, 104-107-878 
aon Bela. Racing, Renn nnnnen 


Toys 


=n 
el Eieloe ech Hook, et Fi 
Workbench in. 


Send_me the blueprint, or blueprints, 
spambered as a 

Nosssess NO. 
Ne.soss Now 
Patterns for sv-vv aes 
Reprints alone Foe 

Tam inclosing 


“aollars 


City ond State 
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TWO BOOKS for LESS than the PRICE of ONE! 


BIG WORKSHOP Prices of everything go down when demand is slow! And then prices go back 10 
MANUAL for $1.05 less formal when business picks up. Those who buy before the rise get the bargains 


5 Hevtanecgs stanity for you to se $1.03 from the replat $5.00 price 
(than the regular cre of the Home md ls, got absolrty FREE "Fix i 


)and “Fix it Yourself” $6 pase muiney-aasing ideas for home repairs everyone 
‘ABSOLUTELY FREE can make. Order NOW ipecial low price—TWO BOOKS for LESS 


than the cust of ONE—is sill in force! 


Those Who Buy Now Are Entitled to a Bargain 


THE HOME WORKSHOP 
MANUAL 


Will show you how to make hundreds of things for yourself, how to 
be your own furniture builder—electrician—radio expert—painter—deco 
rator—toy maker—model mechanic—garden craftsman—metal worker— 
boat builder—and general all-around construction and repair man. 


Detailed diagrams, 
496 pages - -- 07 


tures, descriptions 
0 illustrations 


Complete Plans for 125 Different Jobs 


Just the book you've always wanted. It gives you clear, complete 
and Jimple directions for doing expertly all those jobs of craftsman: 
ship youve often thought of doing, and suggest scores of others you 
can easily do with the proper directions. Put this handbook in your 
tool chest for quick reference—follow its plans and directions 
‘every time you have a job to do with tools—and it will soon make an 
expert of you. It's a mine of ideas for making useful things, a whole 
library of practical plans and usable directions. It offers the most 
expert guidance, for its material has been prepared by ewenty well- 
known specialists in as many lines of work, and has been approved 
by the Home Workshop Department ‘of Porutar Science 


FREE 


Famous 256 Page MANUAL 
of Home Fix I 
Repairs ux It 

Yourself 


A. great book crammed with buo: 
deeds of teal money-saving ideas on 
hhome repairs you can make yourself 
Filled with simple diagrams and cleat 
pictures chat make it easy for every 
fee to do these money-saving jobs 
‘Take advantage of 1s ‘bar 
sin offer nom —and get Fee It Your- 
SC FREE. 


Send NO MONEY—Just this Coupon 3>—> 
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THE MICROSCOPE 
SHOWS WHY! 


‘This plate is» microphotograph of the 
abrasive solids found in the sludgy mase 
collected by a Purolator Oil Fi 

typical examples of the destew 
that settle in the erankease and are earcied 
by the oil stream to every part of the engine 

Look carefully at these seratching, scoring 
pieces of grit, these cutting fragments of 
metal, these wearing bits of hard eatbon. I 
they get into cylinders and bearings don't 
they tell you a story of steep repaie bills. 
of motors woen out before theie time «of 
necdlesely Mattened pocket books? 

You know what the Purolator Oil Filter 
seans to your automobile. You know it must 
be recarteidged after 100 miles of driving. 
But do you know that the timetested large 
area filter element like the cross section 
‘shown, belongs exclusively to the makers of 
Purolator? That has been the ease since the 
Supreme Court held that Purolator’s in 
genious filter prine 
ple, covered by te 

sie patents, could 
no longer be ine 
fringed. When you 

‘your ofl filter re- 


genuine Purolator. 
Motor Improvements, 
ne, 368 Frelinghuy- 
ren Avenue, Newark, 
New Jersey. 


PUROLATOR 


THE OIL FILTER ON YOUR MOTORCAR 
\CENSED UNDER SWEETLAND PATENTS 
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MAKING SHIP MODEL FITTINGS 


(Continued from page 67) 


shafts, bat as thes are unshipped when not 
in wse, should not be put on. The rims were 
frequently” painted red, with the rest green 
Black. 

Ladders, There are all sorts of ways of 
making Wooden ladders The following is 
the method T have found most satistactory 
(Cat strips for the sides and steps, otine 
that the latter should be thinner and wider 
‘Try out for the anzle of the tops, bottoms, 
and steps 50 that all will be horizontal when 
the ladder is ia position. Mark inside the 
Sides to this angle (ith a bevel or on a 
rawing board) at the position where the 
Steps are to g0, and there file V-notches, 
Cut all the steps exactly to the one lenzth, 
The easiest way to do this is to make them 
a shade long, clamp them together, and f 
the ends square, Then cut the ends to fit 1 


Place a piece of paper on a board and 
firmly” prest in two eel pins or nails (Fig, 
18}. Ghic one set of notches and place the 
side on edge against the pins; glue the ends 
ff the steps and place in the notches; lve 
the other sideplece; press all together and 
fasten with two more pins, Remove the lad 
der when the glue is dry and lightly rab face 
and "back on sandpaper. IY at all posible, 
nail as well as glue ladders in position 

Tam indebted to W. F- Barnaby for’ the 
following’ idea for making iron” ladders 
Take a block of pine larger than the ladder 
to be made. Rule lines across at the spacing 
required beiween rungs. Along the two 10p 
‘ciges (Fig. 19) make thin knife cuts where 
the cross lines meet the edges. The long way 
fof the block, rule parallel lines spaced the 
‘width of the ladder. About 2 In, trom each 
tnd drive brads on each parallel line Stretch 
taut wires from the long way about 14 in. 
above the block surface. Put soldering paste 
‘long these wires. Tie a knot in one end of 
the trite to be ted for the rungs. Catch it 
in-a knife cut and proceed to wind the wire 
around and around the block, catching each 
turn in its kalfe cut. Align the runzs by the 
ruled ross lines (omitted {rom the sketch 
for clarity, and solder. Use very litle older 
and just touch each joint, Snip off the rune 
Wires near the edge cuts, remove the ladder 
From the brads, and trie it with scissors 


“SIMPLIFIED TOPS AND CROSSTREES 
FOR SMALL MODELS OF THIN. 
‘WOOD, CELLULOID, O8 FIBER 


evesout 


TOPMAST 


‘CAP 


TOP, HORIZONTAL 
(not AT RIGHT 

‘ANGLES WITH 

THE MAST) 


NS MAST 


> Lk QFITTINGS 


-TRESTLETREES 


Simpliied mast tops and croustrees, anda 
‘ore complete arrangement fora larger model 


The block may be utilized over and over. 
Spar, Masts, yards, and booms can be 
made from any wood, but as they must 
tunderso considerable strain and carry. many 
fittings, a nonsplitting wood with much 
Tongitudinal strensth is exential, Some model 
makers like to ux desame  (lemonwood). 
‘This has longitudinal strength, works to a 
finish, and ie pod looking, but it is in 
lined to split, My own preference is birch 
Which ‘has’ the advantage of being easily 
‘btained nearly to 

Sue in the form of 
Gowel. sticks. Only 
the best, whites 


straight-grained 

sticks should be uted, 

The plane should 

move reD oe run equally smooth 
CARVED 


Ty.on all sides, 

Spars can be 
turned if you have 
the right kind of 
Tathe, but T find it 
quicker and easier 
to plane and sand 
Paper them to 
thape, | Use ‘a fine 
fet plane and a true 
Surface to lay them, 
fon (Fis. 1), Plane an 
entire mast or one end of a yard before cut 
ting it from the long stick, x0 that you have 
something’ to. hold, 

T find it easier to plane very: small spary 
by holding the. plane’ face up. between ms 
Knees and drawing the spar with a dag 
‘cut over its face (Pia, 17), 


FIGUREHEADS 


FASTENING 


“1 


"The correct proportions of yards is given | 


in Fig. 20, It fe not necesaary 10 page each 
section, but ft ie wise to have them in mind, 
‘The detals of spar making, of course, vary 
with the period, but the general proportions 
Bnd, main features. are constant. 


Yard Fittings. Belore the spars are put in | 


position, they” require a number of ‘ftines, 
‘Quite important on a model of 9% in, oF even 
Jess scale are the jackstays and footrapes of 
the yards. On the }é-in. scale 1 use No, 24 
Dyrass wire for the jackstays, threading it 
hroush eyebults'on the yard. just abalt the 


rmlddle tine, ‘These evebolts canbe made 
from 3-in, pins bent to shape, but a neater 
bolt is made by flattening the pin head and 


1 fiw 
ce, 20 substitute No. 82 oF smal 
Covered magnet wite, dyed black. Just bend 
the ends over for the splices, with a small 
silk Seizing to bold them. 

‘The vars need spider (eyebolt) bands at 
the ends for the braces and Mifts, These are 
tmost easly made by twisting No, 24 wire to 
shape’ and twisting. the ends tishitly under 
the vards, then pressing them into the wood, 
‘Avoeater band ean be made {rom a section 
fof “thin brass tube, bored. for litle ey 
Which are soldered in position, Both typed 
are shown in Fig. 20 

"The lower yards and lower topmast yards 
require ‘trusses ‘on which they” cat. awing 
Horizontally and vertically. ‘There are sev= 
feral shapes on real ships sind various: was 
fof making them. I have found the following 
Comparatively easy and slificently correct 
‘The arm (Fig. 21) i No, 16 soit wire, ham- 
‘ered Mat at the ends and slightly Mattened 


inthe mide, where it i bore for ao 0 | 


‘ecutcheon pin. This is put through, Mattened 
‘lowe up, and bored vertically Tor another 
pin. Two bands with projecting encls are 
fade to Bt around the yard. The ends of 
the arm ate soldered ‘between these lugs 
Make a dummy yard of the same sie a3 
the real one on which to do this. A band 
to'go arcund the (Continued on page 85) 
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You Get More Out of 


WORKACE 


WORKACE 


lade speed der fstr the 


Mant thf 


ow ball beatin ide Al moving parts coche 


WORKACE 


J.D. WALLACE & CO. 


‘Wilcox & California Ave. 


SHIP MODEL FITTINGS 
(Continued from pare 84 


ras, i made; to this is soldered a Ushaped 
A pin goes throwsh thee hi 

Eig, a: shown A touch of sokder'om the 

fd til old the pin. 

‘lower topsal yard tras similar, bot 
with the smallest posible distance between 
The mast and sand 

“Mast Futhigs. The most important ft- 
tings for the tnasts are the caps, tops, abd 
Gromtrees.""The copy (Fig 20) can be cat 
{rom hardwood, but Sher board or eculoid 
iS more satisactory, especially the forme. 
It the cap te inclined to apt, Sle a groove 
and wind) two turns of thin wire tightly 
Around it, Caps ‘sua 
bots in thes Dril thro 
for thee, if noceaty, 0 
hold 

‘A top in a small, simplified model can be 
cut. from ‘one pice of ber or celluloid 
Gig To, but of course, Detter bull wp 
‘nih regular tstltres and cromtres (Fig. 
30). Thee former he Tore and aft and. are 
Tole to the mast, and the later lie across 
the former and are hall-lapped Inte ther. 
‘vim is built touching the ends of these, 
nd the middle is partly planked, in. Note 
that tops le horizontal, tot a right angle 
{othe Tat 

‘Crostrecs (Fig. 25) are lke the tops but 
without the fim or ooring Holly or gam 
i good for making such parts 

iurehcadr Ship have erent gure- 
headsy all of which have ‘the feature. of 
tending the lie of the stem imo the. line 
1 the bowsprit- Small cures can’ Ue made 
‘iret on the model by aticking.obe. oF 
tore pinyin the stem and on them molding 


with a le ‘modelers prefer to use a 
plastic. wood composition 

ea larger Sgurebead (Pig. 27) i is bet- 
fo erecta dummy stem and, mold or 
‘the omament from boxwood on. that. 
Glue and nail it in place when finished. 


This is the third of a series of ship-model 
articles on tools, materials, and methods. In 
(following article Captain McCann sill 
tive suggestions for making deadeycs, Blocks, 
find soft metal caitngs 


PROTECTING AN OUTSIDE 
FAUCET FROM FREEZING 


‘Tur end of warm weather need not mean 
the ‘end. of the usefulness of the outdoor 
faucet. To insure against. its freezing and 
still Keep it available for use without a trip 
{o the basement to turn on the inside valve, 
Tran an extension from thie. cut-off valve 
to the outside of the house. With this exten- 
sion the water may be turned on and off 
from the outside, yet the portion of the pipe 
exposed. to the cold is. well drained at all 
times when not in use and there is no danger 
of freezing —Raurar W. McPurrasox. 


GLUE PREVENTS KNOTS 
FROM SLIPPING 


Have you ever tried to tie a knot in the 
fend of & new or slippery rope or cord to 
prevent unraveling, only to find that. the 
Kot would not hold? Sometimes such a 
Knot fs depended upon ‘to keep the load 
Knot from slipping, and an accident may 
result if it does not hold. "To. prevent slip- 
Ping, simply dip the knot in glue and allow 
the flue to dry. This Kink is equally useful 

‘curing Knots tied in thread and other 


Superfex Heat-Director 
stove burns oil 


HIBRES a nev Kind of stove for heating. 
It makes stove heating clean and con- 
venient, does away with handling dirty fuels 
land constant tending of ashes. Superfex Heat- 
Director stove burns low-priced fuel oil (No.1 
Light domestic fuel oll, distillate oF kerosene) 
In a vaporizing burner, Clean, healthful, 
uniform heat is alvays at your instant com 
‘mand, at a turn of the handy control valve. 
‘Shutterike heat projectors on each of three 
‘ides may be independent) 

Gesired angle, to direct the radiant heat rays 
toward floor or other surface. With the pro- 
Jectors closed and the top damper slide open, 
the ‘Oper 

alesasacireulating 
cabinet heater, The 
fuel reservoir is re- 
‘movable for filling. 
Go to your dealer's 
this week and see 
how this new stove 
works. Havea dem 
‘onstration in your 
‘home. Enjoy Super- 
fex directed heat 
in your home this 
winter. Send now 
for free booklets. 


Fearecrion stove COMPANY 
Frou Piatt Ave, Cleveland, O. 


Heua NOW EVERY WOODWORKER CAN DO 


‘HARD WORKER Beautiful 


“Ueneering | 


By Herman d 
Hiorth 


HY IS IT that out of 
each group of men 


ae | 7 ESEERING should no tonsee be mei From a structural point of view, veneered 
erally referred toasa“hard new, white, and practically stainless hecause it will not crack and is not nearly 40 


worker"? What does he | types of catein tue now available aol the upto warp. ti tru that veneer sometimes 
have? Ambition, physical all doce hip off okt peces of furniture when iti. 


: : ‘fe have exposed to steam 
stamina? Ie is often diffe | real two of the dilutes that have herco- that 


cult to say. ‘dicouraged amateur woodworkers 
‘And why is it that some | inti cover a conager tied ef rood ath 
tools also possess this | thin yer of more espemive wood in onder 


ol 
‘beaut 
the’ opposite is the cave. * ime is better 
er who has never done snd more scientifically constructed than that 


human characteristic? In 
the case of Nicholson 
Files we can eliminate | {ij the soutws 
guess-work and give an | Sencerinc beiore hoe a zreat thel in store made » century apo, that i 
Explanation on ‘purely | when be fret eneases inthe fainting craft, arable ane more beautiful than Tht’ m 
scientific grounds. ‘word and that iy 


he. proper furniture 
Nicholson Files are made Fo the modern home 
only of the finest file steel. 


Asia matter 


"The truth of this statement 
can easly be verified by visit= 


‘Their teeth are shaped and fine a. furniture. store’ where 
heat treated to exactly the both modern and genuine ane 
right degree uaderthe sup- Hie the ol Solid tod fable 


ervision of a splendid 
corps of file experts. Nich- 
olson Files are tested again | 
and agai 


Made for industrial and 
home workshop use. 


tps ate warped” oF even 


Ac hardwaee and mill supply 
dealers’. Nicholson File Com- 
pany, Providence, R.1.,U.S.A. 


iad ® 
NICHOLSON FILES, 


‘he sawed edges of the veneer. the matching 
clamped between two boards, The joint is then 
cada while wommed paper tape te aprlied 
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~~ 
0308 Fook de Soot Sey 


A Back-Geared Serew Cutting Lathe 
Paci ne ares 


A nrecjon ithe ae an 
Write for Cieolar 9Gr ire, pope 


SOUTH BEND LATHE WORKS 
810 E, Madison St. South Bend Ind. 


Ragianionrtenntepn teary op cm set 


=f 


The WINNIE Mag 5O° "2:5 


The moat comolate 


cracked, Then examine the fat, flawless 
‘eneered surfaces of the modern fursiture. No 
solid wood could be glued tonether in such 
beautiful patterns as many modern pieces dis- 
play. Even if one could obtain and alford to 
buy solid rare woods of similar quality, they 
Would warp and crack excesively because 
fancy’ woods of this kind are not structurally 
strong. They are. therefore cut. into th 

sheets (vencer) and glued to plain, straisht- 
rained woods. “From the esthetic point of 
View nothing ean add so much ta the beauty 
of a wooden surface as figured vencers arti 

tically combined. The purpose of ‘vencering 


Js therefore twofold: to improve the work 
structurally and to make it more beautiful 
While itis not the purpose of this article to 


deal with the mechanical processes of ve 
ing, it should ‘be pointed’ out that these a 


Aid intel 
that account 


thick plane iron may be used, If sawed, the 
veneers are clamped between two pieces of 
hardwood that are bolted together while thelr 
edges are planed straight and smooth. Ord 
‘mary thin brads about 34 in. long may be wed 
{0 hold the veneer in place while its edees are 
Deing taped together. A gummed paper {3 
af the Kind wed for waling packager i ou 
Able for this parpoce. 

‘The tluing wed to be the most dificult part 
of the work oecesitating 48 oben, eating 

fates, and a press, but with modern cold. 
‘water of casein glue allthis has been changed, 
tis sil necessary to have a press for large 
‘work, but small pieces, not more than 12 in. 
square, may very well be clamped between a 
pair of straight, planed boards from 195 to 2 
in. thick, “Hand screws or C-clampe may’ be 
‘used. Fiaying made one or two small pro 
jects in this way, the ingenious crafteman 
‘may: want to build a stall prest himiell. A 
ood part of the material for this may per- 
haps be obtained from the junkman. A stall 
iron vencer press, however, with a platen 24 
jn. square can be bousht for about $0. The 
picees illustrated were all vencered on such a 
press. Among the woodworking. projects 
that can be veneered to great advantage are 


all sorts of small table tops for colle, sewing, 
Smoking, serving, and end tables, book ends 
revolving bookracks, jewel boxes, humidors, 
serving trays, tray tables, picture frame rir” 
for frames, drawer fronts, cabinet doors, clock 
‘cases, and checkerboards 

‘Vencers in small quantities may be obtained 
from almost any veneer dealer at'a price of 
from 2 to 35c a square foot according to the 
material and quality. of the wood. The 
average price of fine face vencers runs from 
Sto 10e a square foot 


Mr. Hjorth is the author of the latest and 

‘complete manual on vencering that hat 
Sritten. for amateurs, How to Make 
Vencered Panel. Among his other books are 
Principles of Woodworking and Basic Wood- 
working Processes 


* Fp timely aun Dial? 


NOT WHEN YOU'VE 
A MODERN WATCH 


A soy mtat fs fine on a 
if you've an appointmes 
you'd better pot y in your watch, 

Likewise, if you've all the time in the 
world for shaving, you ean afford 10 we 
any shaving cream, But if you have to 
hhave a fast shave and a good one, we 
Squibb's Shaving Cream. 

For Squibb’s is modern. The House of 
Squibb spent_many years experimenting 
just to make Squibb's shave you faster and 
easier. There's a special ingredient in it 
ination shock-absorber 
and ball-bearing for the blade, You'll miss 
‘most of the usual txgxing and rasping. 

And as an extra comfort 
contains coils essential to the comfort of 
the skin, AML day long, your face will feel 
cooler and better: 

Send 10e for a generous guestsize tube 
to E. R, Squibb & Sons, 211 Squibb, 
1s, New York City. 


+ and try Squibb's Taleum too 


whiny day, But 
‘on a cloudy day 


NOVEMBER, 


1933, 


THA 


TO GET A STRONG HOLD 
OR TIGHTEN LOOSE PARTS 


pair work, a Smooth-On job, costing only 
8 few cents, restores full usefulness of 
many household fixtures, utensils and 
tools that would otherwise have to be 
discarded and replaced at many times 
the cost of the repair. 


Smooth-On No. 1 for tightening han- 
les, locks, casters, stripped threads and 
nuts, anchoring or resetting bolis in con 
crete, stopping leaks in gas, water, steam 
‘or, smoke p , at cracks, oF sand 

Hor sections, at seams 


Use it abo on your ent for stop 
jn the radiator, hove connections, gas tank ofl 
and exhaust lines, for patehing cracked water 
Jackets and crank andl gear cases, for tightening 
loose hub caps, mucl guar, lamp and tie sup= 
port, ete 


‘Smooth-On 


1 is simple to apply, ex 
pands toeverlasting tightness in bardening into 
etal, andl when correctly used makes a quick, 

Inexpensive at permanent 
repair every time. Without 


Smooth-On Repair Book 
which we send frve if yo 
return the coupon, 


Be prepared for emer 
szencies by keeping Smooth: 
‘On No.1 bandy. Buy in 7- | 
2, Fol. of Sb. can from 
Your nearest bandware 
Store, 


Doit with SMOOTHON 


SMOOTH-ON MEG, CO., Dept. 8 
SA Communipaw Ave. Jersey City, NJ, | 
lease send the free Smoath-Cin Repair Kok. | 


Name anne 


Ailes 08 


Cutting Curved Rabbets 


OD 
By John E. Hyler 


F YOU have a jointer, in. y 
‘shop you have undoubie 
found that ican be. wend 

‘euting straight rabbets ‘or erooves 

in the edges of wooden pars, 

it may surprise you to Know’ that 

‘curved rabbeting” may also be done 

fon the machine to advantage. Rab 

being a convex edee, in fact, is quit 
simple alter a litte’ practice 

Figure 2 shows a plece of material 
lecing rabbeted on the conves «lee 

It has already been rabbeted on one 

side, and a rabbet is now beins cut 

fon the other side. To do th: 

Set the machine as” for or 

Straight rabbeting, but yoo mu! 

keep the material ih contact it the 

jointer gage or fence at 

2 point directly over 

the center af the © 

head. After | practice, 

You can do this. suf 

Gently well with the 

unaided “eye. “AL fist, 

hhowever, it will be well 
to put a mark on the 

Jointer fence as shown 

Sn Fig. 3.1 isthe front 

bred, the back bed, C 

the fence, D the © 

head. and the mat 
mentioned. 
"To make a good rab- 

Det om the concave ede 


the fence is removed 
from the jolnter. The 
piece of waste material 
Which has been band 


another of the same 
for’ a guide. It is necessary 
ire piece to ride around over the 
back Jointer bed, however, and in arder to 
make this possible, surface F in Fig. 3 is 
disregarded, and ihe entire rear table ic 
dropped down to bring surface G even with 
the surface of the front jointer bed 4 

"To do this safely, first clamp the piece of 
Jand-sawed waste, marked J in Fis. 3, dows 
‘on the back best as indicated in Fig. 1'beforr 
the tack bed has been lowered, and after 
the front one has been set to the proper 
slept. This is done with the machine stone, 


’ 
—— 
ciety temas 


A SMALL JOINTER 


2 tea 
in 3 Below 


With the piece J firmly clamped, start the 
machine and gradually fower the back table 
‘until the eap at M1 in Fig, 3 closes, 
entire picee is. ying’ Mat on both tables. ak 
shown ‘at. The knives. will cut" out the 
portion marked Las the bed is lowered. In 
placing the piece Jon the table for clamp- 
arrange’ it s0 that a line radial to the 

Gircle of which its convex edge is part will 
be in line with the center of the cutter head, 
fr apprasimately” $0. For a Y-in, rabbet, 
Kave that much knife length expoied 

‘You ate now ready to make the cut, Start 
ft as shown in Fig. 1 and move the piece 
carefully forward, following om around Until 
the entire cut has been made 


TACKS SHOW LENGTH OF FISH 


Fiemmarex can measure thelr big catches 
without delay if'a scale is made bs driving 
{two dozen upholstery tacks 1 in. apart in the 
unwale at one side of the boat—K-M. 


FASTENING PORCELAIN HANDLES: 


Iv rue stopcock handles on a gas range 
Hrecome so loose that they wabble, clean the 
fitting with gasoline or denatured. alcohol 
(being sure first that the fires and pilot Tight 
are out), then place a drop of shellac on the 
fend of the thread and another in the collar 
into “which the porcelain fits, Screw the 
hhandle tight, and it will give no further 
trouble ELi0x Steers, 


ae 
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BOYS! discover 


how to write in 
secret code ink 


Here's thrilling 
fun, boys—write 
visible ink. Only 
those ‘who’ know 
the, secret can 


read ‘them Clip 
coupon and en 
10e for gen- 
erous supply. of 
this mysterious 
fluid “used by 
great war secret 
Service agents. 


FREE BOOK—"How to Be. 


come a Chemist” 
Writing in invisible ink is but one of 
hundreds of thrilling experiments 

can perform when you become a Gil- 
bert Chemist.” You ean turn ink into 
water—light a 
i —make a lump of 
‘Send for free 


Street 
iy 


Lowest Price and Easiest Terms 


FOITTO- Day Trial_then 10c a Day 
eee tors 
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THE TRICKS OF TAKING 
SALEABLE PHOTOS 


each side. The lower of the two vies 
taken with exactly the same set-up except 
that the lights were moved sround lowe to 
the camera 

Every home workshop picture and, in fact, 
every record picture of a still subject, should 
be taken. with the lens diaphragm stopped 
down to the smallest opening and the expo- 
sure should be proportionately long. This is 
especial 


EVES 2 ritivety low-grade lens will give 
‘clean-cut, sharp pictures when used with 
the smallest stop, and the finest lens made 
Will not show the nearest and farthest points 
ff the object in sharp focus if a large stop is 
‘used. The lower of the two plane pictures on 
ize 70, for example, was'taken with the 
lens wide open. It was focused on the front 
ecdge of the plane. The upper picture is p 
cisely the same except that the lens diaphragm, 
was closed to the smallest stop and a longer 
‘exposure was given, Of course, it would have 
bbeen much better to have focused on the mide 
Point of the plane. ‘Then both the front and 
the back ofthe plane would have been out 


important on close-ups. 


lens wide open, is evenly distributed 
the nearest and farthest points of the 
Use the smallest stop when you 
ture, but don’t expect it to cover up 
In the way of careless focusing 
Injecting the human-interest clement int 
your pictures in a natural way’ iy not at all 
‘dificult. The first and most important rule 


is, never, under any circumstances, have the | 


Feb i the ctr looking at the camer 
He should always be looking at what he 
doing. The effect. you want is the kind of 
picture you would get if you could steal up 
fn the man while he is working with or in 
specting the subject of the article and take the 
Picture without his knowledge 

For any average home workshop subject, | 
there should be at least one picture showing 
the completed object apparently being tested, 
fnspected, oF used by the maker. Inchide head, 
ody, and hands in this view. A full-length 
shot is needed only if the object is quite laree. 

‘Then there should be one or more close-ups 
showing hands performing work on the ob- 
ject at interesting stages in its manufacture, | 
And as many’ stills as may: be necessary to fe 
Iustrate all Important detail 


OU cannot, of couse, we a very small 
‘sop and give a fone exponure with & bu 

aman being In the picture unless the porion 
E°hataraliy'a. very steady one. Ordinarily 
4 Mand view, that something shown held tn 
the hands, or a view of a man holding tome 
object such a tool in working position calls 
for an exposure not much longer than one 
second. It the pose you want fone that it 
jase naturally wabbly, you can te a photo 
fish bulb for ths shot 

‘null you have found by experience just 
what eaponre seems best under pour condi 
ons, remember that the cont ofthe i fe of 
{rig importance compared. with the time 
Sha trouble you put into taking the pict 
‘Take at east three shots ofeach view, tripling 
the exponure for one of the extra shots and 
tating ito one third forthe ther Te much 
tretter to waste the extra tim this way than 
{ohave to take the peture over azn, or what 
{5 stl worse, sendin unsatisfactory, photo: 
raps to Mlistrate your article. 


Subscribers are requested to notify us of 
change of address four weeks in advance of 
the nest publication date. Please be sure to 
sive both old and ness address 


‘the Firs! 


"Time isFUN/ 


Brot yout tSaing of boing 
| Priel Stee cor tng! conse 
back for xing a second tine, 

| asic eeepc Tce 
asic Wood ia their workshops ready for 

| Kese=thet te probably sae your hoon, 


|i on 
cic Wood handles as easy a8 putty and 
| yee tars us hard and lating a8 ood (which 
| ia when exon these Th masin 
foatrial takes epaits that sey riba 
Broken furniture sad toys, loose” pale 
Gin pled cee sa ung ciated 
len tod sco hey all one co Plane 
Wood They're all cially and permanently 
| xed with Pswic Wood, 

“Those who know suk for Plastic Wood i 
ame, Infenoe submit of imitans. Wi 
for do the work, and they cost more in 
fed Phe Wood lon slat al good hs 
‘Tare, point snd department seater. Sold in 
33e Tubes or 9¢ cams and ins range of nine 
| diferene colors, 


‘Take This Handy FREE BOOKLET 


es crammed full of facts and pi 


ting PLASTIC WOOD. Te cover 
Sheed snaorlagrepacfobe 
txpectedly in every 


houseandshowsyou 


nomically. You'll 
fod many wes fori 


‘Send me FREEbie book of uses 
for PLASTIC WOOD. 


Noe a 
| swan 
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New 
DRIVER 


fet of eu 
ite cate, tse 


$1095 


DRIVER SERIES “500” JOINTER 
‘Tha pew DRIVER "30" Jones denen 
rola it 
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SOLVING THE POPULAR 
SCIENCE MONTHLY 
BLOCK PUZZLE 
‘OW many moves did you take to solve 


‘Smith, who 
Prepared the puzzle, is given ‘below. It re 
‘quires 107 mover. The displacement of cach 


CJAINIR! 


this BOEING 247 
ty tt 


wanted as a move except where 
blocks occupy the same square 
and ‘canbe moved together into another 
square. Eac 
ick to the 
some puuzsle solvers ate likely to inst’ wpon 
this formal 

For the purpose of recording the solution, 
the blank squares are numbered from 
ln the accompanying diagram. The narrow 
spaces are given the symbols -+,—, =, anv 
%. Let the narrow blocks over these 5) 
imnis be dy vy wy and 2 respectively 


WX 


Tu 2 RY 20. Ass 
i st 


Solvers may: find it interesting to sce i 
the solution can he accomplished in a lee 
umber of Other “combinations of 
Fetters will give a different series and. mas 
require a feater oe lee number, 


REALISTIC PORTHOLES 
FOR SMALL MODELS 


of the U 
nary: pinbeads ts 
represe st driling. a bole 
at each place with a pin and then counter- 

them with a drill of a size to make 
a snus fit for the head. Tt is best to use a 
Small block of wvod on the drill as a. raze 
to-get the holes even in depth. They should 
hie deep enotich to that the pinbeads will be 
ret back a litle to give a realistic porthole 
‘ect: The pins may be paintet Black or left 
Shine: T prefer the latter because they’ look 
more like ss. ‘The pins are cut off about 
Tein, Jong and set in with a small nail st 
This scheme be used on other minia- 
| tare models if the proportions are correct — 

G'S) Gurr, 


Indie 


When ordering back issues of Porcesn 
Scussee Mastin, please send 33 centr for 
ceark iscne except the curernt one and the 
| tree issues immediately preceding. hse | 
| dome eines wre only r$ crats cack. 
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$79 Still Buys the ATLAS 
9" Metal-Wood Lathe 


Hews a wonder lathe fr yout foe wes, 


¥ 


Fal, watt eae Shou ex 
eat With ims Tor $6 
Shonthn 


ton Co ue thea “Ang iki" 
"GUARANTEED natbtaction or money. back. 
eee Take Wee hae 


Free Catone. 
ATLAS PRESS CO. 


Make Beautifal Work 


Furniture at "io “iF 
72.P, 


goes 
«Boe 
‘SOLib MAHOGANY 
or WALNUT 28" 
terytatest Leg 55. 
Reena nana 


toe! 


Make Money in Spare Time 


Resting tate ee Zens 


ea tae 


‘WORLD-WIDE TWO TUBE 
SHORT WAVE RECEIVER 


aoe *q7= 
isn iis peace, & tobe remit. 
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SPEEDOMETERS WILL 
SOMETIMES TELL LIES 
[te rom page 60) 


inued 


Now, let's suppose the tires are worn 
down 2 half inch oF underinflated the same 
amount. That bring the diameter down to 
twenty-nine inches and the tire will space 
‘off three inches less every revolution. Ina 
mile the error is three Uimes six hundred and 
Seventy-five oF approximately two thous- 
‘and inches. 

“Changing that into miles,” Gus continued 
to calculate, “will mean that every time 
the Speedometer clocks a mile the car will 
have travelled one hundred and seventy 
feet less than a mile, In a trip of one thou- 
sand miles, that amounts to about thirty~ 
five miles erro, 

“And the same thing happens 
are larger than they should be,” Gi 
“Only the error will be in the 
on. The speedometer will read low 

‘As Gus talked, Al Taylor drew a small 
notebook from his coat pocket, ripped out 
several pages, and began tearing them into 
‘mall. bits 

What's the matter now,” Gus asked. 

‘A lot of good those gas’ and mileage fig 
‘ures will do me if my speedometer’s wrong,” 
the man ‘groaned. “Here I've been keeping 
Accurate account of the speedometer readings 


as betas Tve painted the 
“true, you two fellows diflered forty miles 
‘on a thousand-raile rum but then those ov 
te shoes Otis & using will make his speed- 
‘ometer read lov.” 
“How can we check them?” asked Otis. 
‘Simple “enough,” explained Gus. "Make 
sure your tires have the risht amount of 
In them and then go out on the Mount Rose 
highway’ where the automobile club has that 
measured "mile, Just run the length of it 
‘everal times and see ‘what your speedom- 


the error, if there is any, you can figure it 
fn percentage.” 
hy'the way, Gus, how about the miles- 
perchour reading of 4 speedometer?” asked 
Otis. "Won't the size of the wheels affect 
that ala?” 
“Sure,” said Gus. “The speed reading de- 
he wheels just 
the wheels are 


the other hand, if the wheels are larger, it 
will ead lower.” 

"Oh, so that's it, Al" 
satisiaction. “No wonder you got that hunk 
fof junk you call a car up to seventy when 
the best T've been able to do is sixty-seven, 


Otis grinned with 


‘Your tires are worn and mine are oversia 

“Aw, g0 on,” Taylor snapped back, “you 
coulda’ get that crate of yours up to se 
‘enty if you used spools for wheels.” 

‘Gus shoved ‘his pencil stub back in his 
pocket and walked out of the office. 

‘Soon the door opened with a bang and the 

loudly, appeared. 

Gus ‘asked as. they 
rushed toward their car. 


Street. “They came here with one argument 
and left with two.” 

“Ob, well” dravled Gus, “I started them 
thinkine anyway. And, if you don't think 
that's something. you don't Know those two 
birds as well as T'do.” 
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grooves or removed without binding. Walnut 
fs one of the best woods to use forthe holder, 

Procure two. three-sixteenths inch brass 
rods about five inches long, a piece of heavy 
| iron such as a two-inch pipe cap, a piece of 
| three-fourths inch. ease rod one inch Jone 

‘or a brass bar of similar dimensions, and two 
stove bolts with ‘washers soldered’ into the 
slots of their heads to serve as handles oF 


snips for turning 
MOgst one of the ods in the eter of 
the pipe cap, and insert the other into 
4 hole bored into the end of the fier holder, 
Drill two holes throush the short length 
brass rod, at right angles. to each other 
drill two ‘more holes into the ends of the 
tod, so that they intersect the firs two, 
‘Tap the end holes for the stove bolts, Slip 
‘ope rod into each of the untapped holes, 
id use the bolts for locking the brass block 
position. You thus have an arrangement 
that Js simple and at the same time adjust 
able as to. height, distance of the filters 
from the base, and. angles of the filters, 
Lacquer the wood paris and the iron bi 
Just one more item and your fiter equip: 
meat will be complete.” You Will, of course, 
need a source of artificial light that ean be 
focused and projected through the filters t 
the reflecting’ mirror of your microscope 0 
fon the specimen directly, Many’ lamps, are 
expressly for this purpose, but these 
are expensive andthe ‘simple, homemade 
device shown inthe photographs will ane 
wer your purp 
To make such an illuminator, procure a 
rmetal-case, focusing-type lash tight. havin 
a good reflector that will bring’ the lamp. 
filament “image to a point 
teries, 


‘the two threat 
‘ends and an inch or 40 of intervening meta 
This “process eliminates the. witch also 
Solder the two threaded portions. together 
So that you have, in effect, an extremely 
short flash light cise. Obtain a 6 to §-volt 
belltinging tr 


mn 
bolt it to one end of a piece of hart 

wroush the other end of the 
Position dell a hole and slip it over 
the secondary’ binding posts of the 
former. The transformer thus’ become 


Mazda’ No. 30 lamp, the type in- 

tended Yor sxcvolt radio dag tee 
tions inthe ituminator, This Bul, costing 
Sout ten cen 

| Roce oa: nor 
‘may produce litle: more than sit vol 
‘hla wlshorten the ie ofthe lamp ®t 
te, but will make up for it by sins 4 more 
tritiam ight Vou can, of couse operate 
the lamp om a sis-volt'storae bate Ine 
tad of a transformer. “The lamp Holder, 
that used to beach ht eae, canbe 

| titea por down, to direct the At trou 
the fiters into the microscope mitt ot on 
the microscope stage when opaque objects 
re ing vated 


‘OW that you have found how to mak 
a ten-dollar microscope perform ik 

ll fortune, You are pre- 
pared to go visiting among some of ‘the 
ost expert workmen of the world and see, 
with the aid of your magic lenses, just how 
they ‘carry’ on “thelr “delicate and. deadly 
work. These workmen are the spiders whoee 
webs you see every place, but whose beauty 


ind wonders of cltemanchi’ you canst 
Sppredate without a mcroscope. 
" fore you draw (Continued on page 93 
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any rash conclusions about the desirability 
fof spiders as material for study and ent 
{ainment, consider two things about. them 
First, the spider docs not deserve the bad 
repuiation that most persons are inclined to 
give it, Perhaps you think of a spider 
Something horrible, as a creature that Wi 
jump out and bite you potsonous 
fangs at the first opportunity. The truth is 
that the spider doubtles is tar more afraid 
you than you are of it; and that only 


rious to man. A spider merely seems hor= 
ble because you do not know him better, 


ECOND, spiders have one big purpose in 

Iile—to' capture and devour fies. along 
with other amorted insects. It you keep 
this in mind, you can understand’ much of 
the work that the spider does, a. well 38 
Appreciate ‘ome’ ‘of ‘his anatoniy. Ie is t0 
fapture Mics that spider erects a web that 
felt real engineering trump 1 to ll 
fies that the spider jects 4 poison Unrough 
{wo fangs that the low powets of your mi 
foscope. will reveal. Tt ie to. see ics that 
the spider hs, on top of its head, ct of 
bright eyes. Tt is tor enable the spider to 
bind fy hopetely in the twinkling of an 
tye, that it bas a. wonderful alkemaking 
Plane 

So it's the old story of the spider and the 
fy that you are golng to investigate. But 
hat alferet sory i becomes under your 

Before you start peering at spiders, in- 
spect afew webs. If you can find one of 
those sik creations of an orb-weaving spider, 
that hang In your garden, you have material 
{or an interesting hour at" your microscope. 
‘Touch, carefully, one of the silk strands 
Rat ut frm the enero the web 
{oa point of support. Nothing happens, ex 
ep that the spider crouching at the center 
imay become excited. Now touch one of the 
Strand that run across the radating Uhreads, 
TW ateks to our finger. 

Push two common pins into a piece of 
cork or sot wood, about an foch apart, and 
farefully pick up some of the web threads, 
Sorthat the sk fs stretched between the up 
riehe pins ‘Try to get both the radiating and 
‘roms threads. Take this to your microscope, 
find” focus Kt 00 ‘one of the cros. threats 
‘AL a hundred diameters, you will notice 
that the thread Js not smooth as You had 
believed, but sceme to be tke string 
bead. Step wp the magnification to. 300 o 
‘ore dlanictes, and: you will see thatthe 
Sitken ‘strand really i covered. with, tia 
beads, often arransed with large and. small 
Ones alternating On the heavier radiating 
threads of the weby you Gnd no beat 


‘OU have discovered one of the secrets 
fof the spider web. The droplets or beads 
fon the cross threads are composed of a 
Sticky substance secreted by the spider, Theit 
urmose & to hold any fly that happens to 
funder against the web. The spider, then, is 
the real inventor of fly. paper. 

‘Now that you have bad a slimpe of the 
‘uncanny workmanship of the web-building 
Spider, you are ready to carry your ive 
gations closer to that master spinner. But 
You need not, as yet, capture a live spider. 
‘Look ‘carefully about the webs in your cel- 
lar or garden, and you will find, in some 
of them, what appear at first wlance to be 
lead spiders. These are not dead spiders, but 
are the cast-off skins of perfectly Hive’ and 
active individual. 

‘These skins make excellent material for 
study because, in casting them olf, the spider 
let go with them (Continued on pace 04) 
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‘many of the intimate details of its external 
‘make-up. The skins, for instance, show every 
‘etall of the feet with their interesting claws, 
the “chelicerae” with their polson-cjecting 
fanes oF claws, the remains of the silk spin- 
nerets, and even the hairs that cover the 
Body and less. ‘The spider has, in shedding 
its skin, provided you with a better micro- 
scope specimen that you could prepare, 

In handling this shed skin, you will bave 
to exercise care because it is very light and 
fragile. Ab il blow it away, and 
grec banding with tweets wil ers 
the parts. If you want to preserve portions 
cf the specimen, you can! mount them in 
Daksam, im built-up shellac cells. Be careful 
to te imine all air bubbles from the hollow 


re SPIDER has six pairs of appendages or 
projections extending from its body. Be- 
sinning at the head and working backwards, 
ou find first a pair of chelicerse, jawlike in 
‘appearance and in many. species made up 
‘of two parts. There is a stout-looking, hair- 
‘covered base or mandible with a. curved, 
chaw-like fang at its end, This claw can be 
folded down agaist the base like the bade 

When a fy blunders into the web or is 
otherwise caught, the spider sinks its fangs 
into the vietin’s body, perhaps also, wrappin 
4 in allen raht Jacket. ‘Poison from 

uated inside the fore part of the 
‘pers ody. is forced out  throwsh tiny 
lucts in the fanss, killing or stunning the 
Ay. There are a few spiders whose poison is 
harmful to humans: but. the chances are 
that if you avoid the Black Widow, you 
never will suffer a spider's bite that spol 
‘nous enough to cause worry 

‘Alter the spider has polsoned its victim, to 
fnsensbility ‘or death, ‘it proceeds to enjoy 
a feast. But it’ doesnot ‘chew the fy and 
seo nse, bros ito. oe he 
second pair of appendases, cal ‘cien- 
Mae the “pepsi” Theis tates serve ss 

ws for presing tl to extract. 1 
juices, much as you crush a lemon in a 
squcezer. The Juices are taken in through a 
‘mouth which is connected to the sucking 
stomach. Afler the feast, the spider dicards 
the crushed skeleton of the fy” You will nd 
these remains in almost every” web. 

So far, you have disposed of two pairs of 
appendages. The four’ remaining pairs are 
the lees ‘which, by their number, distinguish 
the spider family from that of the six-lerved 
insects. The fist, pair of spider lexs appar- 
ently serves much the same purpose a the 
antennae or feelers of insect 

Examine one of the less tinder your mi- 
croscope. Vi will find seven joints, with to 
for three claws at the end of the last sez- 
ent. When there are three claws, two ate 
arranged to form a pair, and the third is 
Smaller and placed Uelow the others. The 
large claws usually are equipped with teeth 
like a comb, and often the small one is 


fied. hairs that help them cling to the web. 


MSY species have, on the tips of their 
ML recs, zroups of hits that enable them 
to cling to smooth surfaces, probably because 
fof & sticky uid that fs secreted, In addition 
to all this equipment, the spider's lex usually 
is covered with simple hairs. Some nature 
students believe that the presence of so many 
hairs on ‘the less of web-spinning spiders 
prevents them from falling, the web strands 
Gtching beneath the projecting haire if the 
ers foot SPS ened 
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tions of the sil-manutactuting part of a 
Spider's anatomy will begin with the spinner- 
Siefound at the rear of the abdomen. on the 
Underside." You can sce veties of these on 
‘ranger, ae |e skin thatthe spider shed, but you can set 
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Kiied specimen, "5 
nin sper and dro 
fora lew minites 
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unfortu- 
incers who 
graduated from col- 
lege shortly after 
the Wall Street 
Crash, “and have 
Been inet or lee 
unemployed since, 
Engineering posi- 
| tions, especially” for 
recent graduates 
me who had little p 

tical experience, were very hard to f 
Diligently I set’ out for work in my: own 
profession, After months. of constant 
searching I could find nothing—in any 
line, no tess in engineering, During my 
itineracy in search of employment, I came 
upon a display featuring an addressing 


n e which does work 
similar to the mimeograph, except that it 
produces duplicates from a stencil on 
postcards, or postcard stock rather than 
‘on letter stationery. ‘This machine is sold 
primarily to larger merchants who have a 
regular mailing list 19 whom they’ send 
advertisements printed on postcards 
This form of advertising. appealed to 
me, and I realized that there must be 


‘chine, but would like to utilize this form 
of advertisement if they could obtain it 
reasonably’ enough, 


] FOUND that 1 could buy one of these 
machines on time payments, with only 
ten dollars for first. payment, The only. 
other necessary equipment was a. type- 
vsriter, and I bought a second-hand ‘one 
for fifteen dollars, Thus with only a 
twenty-five dollar investment I was ready. 
for business With some of the sample 
cards furnished by the company making 
the machine, I tried to interest the smaller 
‘merchants in this form of advertising, tell- 
ing them that I could produce these cards 
‘with any type of picture they desired 
(tracing these pictures from newspapers 
and magazines) together with any copy. 
‘On blank posteard stock which cost me 
eighty-four cents a thousand I printed 
and sold to the merchants a thousand 
‘cards for three dollars and seventy-five 
cents which was considerably cheaper 
than a printer, would charge for like 
amount. After deducting the cost of the 
blank card and cost of stencil which was 
eight cents, I had left a profit of two dol 


lars and eighty-three cents a thousand 
By contacting the merchants in the 
morning and doing the printing in the 


afternoon T found I could easily do two 
orders of a Continued ow pase 97) | 
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thousand cards each, thus being able to 
make five dollars and sisty-six cents a 
day. 

T called myself the “Postal-Ad Service.” 
and printed some cards for myself which 
T left with the merchants whom I visited, 
30 that if they did not care to have any 
cards made when I called, they could get 
| in touch with me when they were running 
| a sale or special, Thus T have beaten "Old 

‘Man Depression” and am able to get 
along in spite of hard times—I. W., West 
‘Haven, Conn, 


CAR RADIO VENTURE 
PROVES BIG SUCCESS 


(TARTING from! 
scratch  eght- 
een months 

ago, F. L, Sehlink, 
Portland, Ore 

gon, has made a 

Profit from the be- 

inning by selling, 

installing, and_sery= 
icing of ear radios 
exclusively, AU the 
preset te, he is 
the only one so spe 
cializing in The Pacific Northwest, 


pl oy than, 15 yeas the Kado 


ltr a grown 
‘aur ie 


Broadcalng satan, we etsneen, persons, sit 
Slerwiact 


iy beat ls 
the loses Radios je 


reaton 


me 
date only four cars, He had only one twtr Cre a 
service man and did all the selling him- | HTP Fi: at ha oe 28 MONEY- FREE 
elf, helping ‘with the service work “woes Ta Mang .MAKING HINTS 
spare moments, Proot 
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pliers or test set, helping the men. It is | 
this drive within’ him’ for utilising every | 
spare moment which, I believe, is in no | 98000 evs a 
small measure accountable for his success. | reer 
Soon the ‘growth in business forced |i 
him to move into larger quarters, and he | fees 
now has a space accommodating twelve | 
cars, and it is occupied most of the time. | 
Starting with an agency for one set, he | 
now handles several of the best, natione 
ally nov lines. 
ropped an assured position to start 
this business of my own, 
formerly sales managet in Minneapolis 
for a well-known automobile company. 1 
selected this territory to start because it 
‘was practically a virgin one for car radios. 
“th this business, I find that success 
must be built-a step at atime, under 
Glove pesonal supervision. Selig sts is 
not all the battle, They must be properly 
installed and then serviced until all inter- 
ference dificulties are ironed out to the 
complete satisfaction of the customer. 
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seem that I might stretch out rather rapid- 
Jy, and appoint subagents in smaller 
ies, I find it difficult to get service 
for this exacting work, So Lam developing 
Stenoter Sear" technicians here. whom I can send out | 
later to agencies, 
incon eneaeae hand ‘When mine Was a one-man org 
tion. I needed some business quic 
selected the most prosperous industtial 
e city, especial 
having a number of well-paid executives 
who could afford car radios. When I got 
cone of these men to install a set in his 
to get most of the others. 
‘The first place of this kind to which I went 
eventually developed into five additional 
sales for me 
Aiter the individuals come the county 
sheriffs. who need short wave equipment 
to be in on the police calls that are going 
over the air, Similarly, the city” poli 
nents and 
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NEW MYSTERY METALS 
(Coutinwed from page 15) 


thirteen percent of chromium to the steel, he | 
obtained a metal that was rust-proof and 
Stainless, Yet that looked like silver and was 
handsome enoush to take its pla 
table cutlery 

From this simple discovery have proceeded 
myriads of practical applications. Dentists pay 
three times as much for stainless steel instru 
ments because they do not lowe their temper 
through repeated heating in the sterilizer. Or- 
inary instruments have to be. retempered 
every six months. A thin layer of the metal, 
‘used in the wall of a sale, 


CAMERA AND LIGHT FIND | 
| 


four 3,000,000-pound gates at Hoover Dam, 
it resists the action of the elements. The Chrys 
ler Building in ‘New York is trimmed {rom 
sidewalk to tower spire’ with stainless steel 
plates, 


'HE new metal has made possible today's 


high-octane, 
rust be refined in cracking sills under tem 
peratares of ‘degrees Fahrenheit anda 


pressure of 800 pounds per square tnch. No 
Dther metal known will withstand such heat 
find pressure 

‘A’ strance recent discovery 
alloy ‘steel is stainless. becatie 
rapidly All metals tarnish, even 
perts, fron forms rust, which Is porous, a 
Imitting air and moisture to make more rust. 


this ayer 

allureists 
tlisolved away the steel im acids, which left 
the tarnish uating on the surface as an al 
most intangible film, thinner than’ a s03p- 
Dubble, 

‘You would hardly recognize some of the 
‘old metals in their new guises. Aluminum now 
‘appears in brilliant red, blue, seen, black, at 
all the colors of the rainbow. A new procest 
builds up an oxide on the metals surfa 
Which is then ‘dyed any desired color. The 
finish will not come off. Aluminum beads and 
jewelry are being introduced with great suc- 
‘eu ae a result of thie proces. 

Many" of the less common alloys, known 
chiefly to the scientist, may dineetly aifect you 
though you may never know it. For example, 
there is hipertik—a new alloy of nickel and 
fron. Suppose this alloy were substituted in 
the 10,000,000 transformers that fu 
and power to the United States—a 


formers loi enoush to teach from Mi 
timore to Los Anaeles. Half the energy 
wasted in transformer losis could be saved, 3 
total of 15000000000 horsepower yearly, | 


SYJHAT are some of the wes for which 
ou are seeking new alloys?” 1 asked 

a leading metallursist 

Far too many 10 count." he replied. “Su 
perstronz metals to buiki skyscrapers and 
Bridges. Superlicht alloys for dirie 
planes, and automobiles 

‘Let me give you one concrete example. 
Look beneath decks in a modern ocean liner 
‘See the huge propellor shalt—a mass of metal 
three to four feet in diameter and €0 to 150 
feet long, Imagine the saving in dead weight 
from a shalt of superstronz metal that need 
be andy eishtcen inches thick. | 

“See the huze boilers ith shells two inches | 
thick. Suppose a new metal were found that 
could stand the 1.000-pound steam pressure | 
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MOUNTING A DEER HEAD 


Continued 


take short even strokes with the knife 
held as you do a pencil. When the ears are 
reached, cut the caftilage off close to the skull 
and proceed as far as possible onto the checks 
‘and throat, leaving the cartilage in the eat 
for the present. 

‘Begin now at the apex of the V-cut and skin 
forward over the bead between the antlers. 
Be very careful to pet all the skin off around 
the base of the antlers. Just above the eye 
there fs a depression that is quite deep and has 
zo flesh between the skin and bone, be very 
Careful here as the skin must all be remaved 
And no cuts made in it. Keep close to the bony 
‘orbit and insert one finger in the exe from the 
‘Outside, to cut against, when cutting the thin 
‘membrane that surrounds the eyeball. 

‘Cut the nostrils so far back irom the end 
of the nose that the 
‘cut will not show on 
the finished head. The 
cartilage that divides 
the nostrils must be 
cut through edeewise 
flown to the very end 
fof the nose in order 
that the flesh there 
fan be removed. 

‘Cut. the lips. trom 
the Jaw close to. the 
bone These wil ate 
have to be eut 


both i an noe wi 
fave to be pared down, 
latertoprevent shrink 
‘age, but just now the 
next job is to remove 
the cartilage of the 


ears. 
Start at the base of 
the eat, on the bach, 
and with the fingers 
nd scalpel cut, push, 
the skin and 


‘artilage apart ‘until 
the outer and "top 
edges are reached 
‘Gradually turn the ear 
Inside out 


the ear. Start at the 
ip_of the ear and 
work back on the in= 
de, being. very eare= 
Tul ‘lest the akin be 
fractured, “until. the 
cartilage fs entirely free of the skin. Do this to 
both ears and save the cartilage of at Kast one 

tbe we in aking ead dames the 
fs. The cartilage may be preserved by putting 
Ie ina saturated salt solution made by dissolve 
fing as much salt in hot water as possible and. 
then letting it cool. 

‘Clean ail parts of the skin thoroushly. Be 
sure not a trace of the flesh oF fat rema 
Do not soak in fresh water or the hair will 
probably” slip and spoil the skin. If there is 
Some blood on the hair, wash it out before 
{thas time to dry and then wipe the hai as 


posible 

“rte Batt in preparing the ki tor 
serve it with foe Salt Be sure to rub ploaty 
Sf sat into all parts of the skin (Desh side 
nly), and when you think it has had enous, 
then ive te or for handel more Hang 
Setup to dey ina cool shady place, t 
fo thar tbe a can reach ail prt, but donot 
thane by the nose. 

‘With the tape measure, take measurements 
cof the neck at the base at the middle, and 
‘where the neck joins the head. Put these 
Teconds where thes wil not get lst. 

‘Cut the lisaments at the base of the skull 
on one side and then on the other, and zive the 


‘The head, with the care supported, 
vp te dey thoroughly before being Painted 


skull a good wrench to separate it from the 
neck. Find a tough stick that will it into the 
Hole at the bave of the skull and pound the 
tend of ituntil ti somewhat frayed, The brain 
‘can be removed by using this stick to di it 
‘out with while washing the skull frequently 
Remove all flesh from both the upper and 
lower Jaws, tongue, eyes, cheeks, and the 
land wash and scrape as clean as possible, Boil: 
ing will help this process somewhat and will 
‘ot hurt the skull. In ease you happen to have 
4 cold chisel with you, the brain may be re- 
moved 2 bit easier Ia hole 1% in. wide and 
Sin. lone be eut in the base of the skull. This 
hhole must be cut lengthwise of the skull and 
will later be used to receive the standard that 
Holds the head: 

‘Mounting, First cure the skin by putting it 

ina sit and alum bath 

and leaving it there 
unui it becomes sort 
and pliable. A deer- 
hhead skin, as ft is re= 
‘move from theanimal, 
is far (00 thick 
‘mount well, soit must 
be pared down thin. 
‘The skin scraper and 
kate 


frease te the medium 
That docs ‘the Job, | 
Scrape the whole skin 
ay thin as you can get 
it without cutting the 
roots of the hair. The 
thin of ‘the eyelids 
ip, i one at 
pred sped 

‘While the akin i in 
the bath, anoint the 
Whole skull with 
Yenieat soap “and 
{side to dry. Geto 
Your ‘mearurements 
4nd. make a. neck 
board, romewhat ees 
shaped, with  elreame 
Terence ‘equal to, the 
size of the neck base 
oensureeent. Use the 
Hein board. for eis 

ind bevel the top and 
bottom of the piece on 
cppoute aides to co 
ont form with the slope of 
the neck 

‘When: the skull is 
dey, cut the hole for the standard A030 i 
fot'teen done before, Place the skull on 
table top- withthe forehead evel and. ine 
tert the’ standard, ‘Mix ‘up some plaster of 
Paris and, while hokling the standard ina 
‘ertical postion and the lower Jaye dn place, 
ithe brain cavity with the plaster. The 
lower jaw may. be ted. in. poaiton belore 
pouring the plaster, but be sure to remove the 
ford before Boing any further with the work 
File the plaster up in the base of the skull so 
that when it hardens the standard and. the 
lower jaw il both be fixtures, Let i set until 
hhard and then mark the standard to the proper 
eu nae Tod thy el te tnd 

‘perpendicular abject sich a3 
‘door frame, and after getting it the correct 
length sand andle, have Someone mark it for 
‘you. Cut it off on the line and attach the neck 
ieee to i with sezews. 

‘Build up the neck by taking some excesior, 
placing it round the standard, and winding 
Qe'down with twine. ‘The windpipe can be 
shown by sewing Uhrough the neck from side 
to sie, starting at the lower jaw and con 
{inuina’ on down to the neck board, Test the 
Sze as Sou promress with the tape measure, 


Avoid getting t too (Continued om page x01, 
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Wien the neck ie the correct sie, mix Up 
some potter's clay and tow, at least half a 


thin enoueh (oadhere othe exsbior i ee 

Pu enough lay on tach ade of the skull 
to lores tn cheeks ned enous onthe nose to 
feplecs the teh ead ake tet weve rod 
Benet pic tay eevebor on ite new 2 ol 
Bri will uly now afer te heed Ba few 
sont os 

Sake (be ea cartilages nest. Cut the sheet 
lead to the proper see aad spe aod hla 
{down iopnedthe edges Fuca thin coating of 
Sayan he ead nod act them ne peed 
fe fbr es sea oy Ing seks beet ope 
fy Poltoned Take the skin eu ofthe bith and 
Cobia ieely with arsenal sop, not forge 
fig the Wp, ere, and ear Alt te tia 
tint ater Oe pes to ton pat the 
fers 0 place Adjoe the we ‘on te fons 
taieulh, Pi ibecyelds and eyebrows fa et 
frover fees and ut atch oe fee ou 
reat the frthend, Sew the tia tsny 
pid ech enter and down ench abe ef the 

tforevewine up the long part of the 

neck, pa esourh ya the tea sch et 
nd’ al'the tack ofthe shall to fav thse 
par camel 

‘ow the long cut and then tack the edges to 
tne beer temlog of 
{ihn here etter it tached. Srew the bead 
{ola vourh bard so that vil and whe 
You ape putting on the Hang och 

‘Fins ie eal beauty of the head i Sn 
the fining, Try (0 get the expen a 
theald bent we to make ny pert uneatra 
Flr shape the cheeks, addlog more cay i 
focaan or Temevieg ore fae eke ay 
e"Pore the cebrows nest ae shape the 
Al a i wre Yo he te nde 
fio tecioareaien pres ihe ies Pree 
shin down‘ the mane a iin the oe FREE LESSON 
nesed Fil the ps andor them tometer 7 
in a seta pion: Be sore to pve the ne * | Home Art Craft 
ih ego depths dep that ou un se | 
tbeenilo hem Tse tie gles es ad wor 
them into position. Three fourths of the ex- GOOD MONEY FOR SPARE TIME 

rian an te eye oo be very cated Se eR RTE 
oa do not stop until it is exactly right. 

thea i place il they rey al 
ten wash avay al reese Gay or ete di 
Coma he a uot es ately place 
tin thea bang the whale head up to dey 
fouls eave the bead seas (2 2 say = 
Pet cio tareieus top cnvon om : = 

Paint the end of the nose, edges of the eye- | ———— Fini 
dt and the ips if hey babe parted ata 
diying wh Vendy brown and bck o 
lon alts te colors wilh Gapentne ta te 
faove ie unmatral poss Lightly ell the ant 
Bea cad teen the whole (0 «rich toohing 
Mitd"Tve sib isnt necesryy but tm 


an Srey 
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used the neck boar! must have tome wort ot | A) fcte eap ee ot is 
ook attached to it by’ which the head may TAMA NG VALUE. ‘ie or foe nampa me 3 
‘hung on the wall, Fa aay ‘eoedtnene 


‘Perma Sula alum bath: water, 1 pals 

att, 3b: (tpt) sats Tbe ae) leak 

io baling pote sti oes the word along to your friends. 

‘Wooden, earthen, oF lass com i shan You an beusg lenseeally goods tol Your Eetenus 
“Arenal ap (Hornaday): white ar soap, tthe newsstand and read i 

1 iby powdered sresie, Tt. camphor, 2? 

te. crude. pousium carbonate’ (parish), 

Se, act te Shee an Sep 

a ite ater overs slow ve, Then ad po : 68 ag Sails Maal 

ash and st ‘arsenic. Dissolve camphor in al * it YOU LOSE IT 

dcobol and edd to msture, Sur and boll r ety 

own til the condstoncy of WEL, molame, FRANKLIN, INSTITUTES Dept RATE 

Four ito. wosdee or enthen jer to col eclenreny. 

‘While cootings stir once fe k whe fo prevent Wace etsrce tes emcaet 

iene sciling: Fo une par seal city 

rib enawh wer to mabe the cmbateney 


of buttermilk and apply with a paintbrush, 
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Inventions Wanted 
Patented or Unpatented 


MODELS TO SAVE AMERICA’S COASTLINE 


(Con 


| the public does not visualize the danger from 


these sources. Yer in ope form or abother, 
the seas, the streams, and bays in many 
places constantly threaten to desteay prop- 
erty and, sometimes, lives 

At Vicksburg, ‘Miss, where the Erosion 
Board, maintains elaborate model studies; 
at FL. Humphries; at the University of Tow 
at Worcester Polytechnic Institute, and at 
the California Insitute of Technolosy, the 
engineers are moving forward along a broad 
Front in their attack on these problems 


JF imamediate interest, the toy’ rivers, shal 

Tow ocean, marrow channel, tiny as, 
small beaches, and minature. jets atthe 
Gitforna isitution bring tether for the 
fint time all the conditions tha perplex the 
Sentists. Here Profesor RT. Kaapp, who, 
trth the advice of Col. Charles T: Lew 
moos commuting engines, constructed the 
model, i building im minitare a new and 
right chanel to replace the meandering 
Sin Gabriel river, preparatory to emptying 
it directly foto the Alamiton Bay" chanel 
fod thence: straight out into the Paci 
Sitar problems at the mouth f the: Los 
nzecs ‘River and: Baiona ‘Creek, bath in 
Southern ‘California, will be attacked once 
Soccew has been achived with the complex 
ais bere 

“There has been much work with hydras- 
lic structures the past, but they have deal 

imarity with the erosive elec of vers 
Europe, particulary in Germany, sen: 
thts ave devoted some effort toward solving 
bay and ocean problems, though litle as 
tren done with 2 combination of iver bay, 
team and beachet. 

Enciners are turning to models for thee 
stu breast the problems are t0 complex 
nd the variables so" many they can find 
practical anewers through matcratial cal 
Esiatons alone. "Thowsh the ates raps 
Ste extending over the United State each 
Problem a peciar im Hell Ry. means of 
These mode! tutes, general type of designs 
tnd meane to hold’ vers in check, prevent 
iiys trom fling with debris daring Bod, 
tod build. up shore ines at points whers 
Fiver empty nto the sear wil be developed. 

ect am imps was en to the 
seu of the problema: by the plans of 
ion‘ Ancees County Flood Contre Dict 
to change the coure ofthe San_Gabreh 
very a meandered. steam. that overs 
bceasionally im the upper end of ‘Amitos 
tay. and deposte vt amounts of debi 
Ensiners of the Low Angra Gas and Ele 
{rte Co, stadying these plane, decided. tht 
{rouble might arse at the mouth, where the 
Current pasts a large intake throurh hich 
that Company's last, om the shore of Ale 
tite Bay, sucks in sometimes 7-500 ellos 
tf water 8 second for cooling ie machsers 


THEN the new river, now under con- 
struction, comes in, the engineers asked, 

will so change the undee-water toposraph 
35 to interfere with the larce inlet, permitting 
Sand to flood into the complex machinery 
Not only would this mean expensive Wtiga- 
tion, But it might cause the beach on bot 
‘des of the channel to wear away. Here pri 
‘vate and public interests join hands 

Ta order to make a detailed study of the 
problem, Profesor Kaapp built the model 
Teconssts of a fat, water-ticht floor which 
is the support. River banks and shore Tines 
fare made of weak concrete sehich may be 
Quickly destroved to make way for another 
iodel. Soil and sand form the Moor of the 
‘ocean, bay, and rivers 

"The entire model is built to the scale of 
one inch im width for ten feet. One inch in 


sed fr 


depth corresponds to five feet. How, then, 
id. Profesar Keapp test it to make sure 
results would compare with actual condi- 

‘Models, to be wholly successful, must sim- 
late movements as in nature. Scientists first 
construct a model, then operate it over a 
Sufficient. period to determine ‘whether it 
behaves as its prototype is known to behave, 
That is, the artical tides must move sand 
‘on tho bottom in proportion to the move 
‘ment produced by Ocean tides. If the model 
‘erodes as in nature, itis reasonable to €on- 
‘dude that changes in the conditions—a new 
Stream bed, for inatance-—will react as Would 
4 similar change in nature 


NAPP, therefore, first studied the fine- 
‘ess of the material in. Alamitos, Bay 

Later, by measuring the surface veloci 

a shallow stream of 

inclined channel, ult of metal 

ing the effects on the sandy’ bot 

the sand most suitable for use 

Particularly, be determined at what, veloci- 

ties the bel began to move for different 

depths of water covering it. Some sand, he 


observed, moved in bulk; other sand. pro- | 


‘duced a ripply, wash-board. effect, 
“Then he was ready to cause his rivers 
trun, to produce his ocean currents, One day 
he sent ‘a stream owing down the present 
San Gabriel river; next day he caused the 
new channel to be filled with water: on the 
third, he had tides ebb and flow, After each 
proceis the model was emptied, and Knapp 
took vertical photographs of the erosive 
results that they” might. be compared. with 

‘measured erosion on the actual site 

“Tides sometimes build bars inside. bays, 
‘So Knapp built-a bar inside the tiny harbor 
exactly ape one-hundred-and-twentieth a8 
toroad and one sixtieth ay tall as a stnlar 
bar in Alamitos Bas. ‘Then he caused the 
tides to be produced, twenty times as fast as 
the ‘tides in nature’ move. By introducing 
water from a sunken pipe on the ocean side 
slightly faster than it as permitted 10 eseape 
at the head of the bay, the tide bullt up and 
acted precisely as_a real tide behaves. When 
the inflowing tide ‘reached its peak, the 
valves were reversed and it ebbed seaward 
A the same rate 

But how does he translate his observations 
back to nature? Merely by multiplying the 
results according to the arbiteary seale adop= 
ted. It the tide erodes a channel & hallinch 
deep, a similar tide at Alamitos Tay under 
the tame conditions would produce & chan= 
rel thiety inches deep, 

From an elevated tank, water flows under 
constant pressure into the model, while del- 
Jeate instruments measure the ocean's. flow 
fnto the bay and tell him at all times the 
exact stage the tide has reached. By. these 
‘means the conditions may be controlled to a 
remarkably precise dearee and. observations 
noted which Eannot be made under conditions 
of nature 


UT there are other scerets the seas must 
tbe made to reveal. When and how and 
why ‘is sand packed up and transported to 
Another location? What is happening on the 
bottom of the sea? Is there any way to ine 
duce the oceans to bring In material trom 
their depths to. re-create old const lines? 
How long does it ‘Tequire the ocean to wash 
a grain of sand half'a mile? How docs the 
Sand behave on the bottom of the sca? How 
‘quickly does it shift from one position on & 
‘Beach to another? 
“The Beach Erosion Hoard and the Shore 
Protection Board seek answers to these 


queries, Specific (Continued om page 10} 
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USE MODELS TO SAVE 
VANISHING COASTLINE 
(Continued from page 102, 


problems have been presented to them by 
‘Various states and, with the cooperation of 
luniversity scientists, they have proceeded 
with definite esperiments 

From Long Branch, N. J. these boards 
hhave conducted their principal field opera 
tions. There they find a wide variety of nat 
ural apd arial conditions that at Inthe 
investigations. The adjacent coast co 
a2 more or fs continuous barrier of Beachy 
Separated from the mainland by a series of 
Ingoons, marshes, and thoroushiares 


‘OW picture the investigators at work. 
IN ‘Four wazonloads of red sand slide into 
a trench extending down to the sea. Again, 
six loads are similarly deposited. What did 
the sea do about the imposter? Moved it at 
fone point parallel to. the beach, Discolored 
‘water told the tale. The rest remained im the 
trench until changing weather eroded. the 
beach, ‘Meantime the red sand had become 
covered under lighter local sand as deep as two 

During ‘the red sand was found 
a5 far distant as S00 feet. 

Other observations at Pensacola, Fla, re- 
vealed that two-foot Waves in water seven 
feet deep disturbed sand lying on the bot- 
tom. Oddly, some waves would raice the sand 
{n'a cloud while others moved it only slightly 

Again, sixty croquet balls were weighted 
with lead 40 a8 to simulate tiny particles of 
Sand and ‘set 
bout the spiced which settling sand would 
Achieve. ‘Thirty of these were placed in. the 
cea 2,000 feet off sore. Others were 
dropped during’ rough weather along. the 
Lone’ Branch pier. Only one in sixty, was 
washed ashore—and this had lost its weight 
land. risen to the surface. Here the exper 


ment indicated that forces along the bottom 
Of the Atlantic either were not strong enoush 
to bring the balls ashore 

‘Two meters, set at tizht angles, were Jo 


G. B. Pesram of Co 
\wotld “reverse almost instan 
thus ‘making it posible (0 reo 
oxcillatcry movements due to the pasenge of 
waves and the drift parallel to the shore, 
An cectie recorder made pom 
the direction as. well as the speed. 
‘Other observations ‘were made to show 
the continuous path of a particle of water 
400 feet from shore at Long. Branch. Aver 
eal stal-tike oat was used, the lower end 
being equipped with large vanes to cause it 
to move with the water particles 


FOW fast was the sea advancing to the 

attack and receding after having struck 
blow? From a total of 1,100 observa- 
tions, the Atlantic rushed toward the shore 


Ab an averaze speed of 1.33 feet a second and 
retreated 120 feet every second, 

Meantime the sand shifted alang the bot- 
tom, posibly to build, up the shore or be 
‘carried Turther seaward 


A diver descended 


200 feet 
to a mile offshore, he walked along the bot- 
tom. He reported that the movement crew 
less as the distance from shore and. depth 
of the water increased, 

‘All these experimenis, thouzh seemingly 
unrelated, bear definite connections. The ex 
gineers know that our shore lines are break 
ing down and being carried away, cther 
directly to deep water in the oceans or coast- 
‘wise to new locations. To stop these depr 
dations, that over a petiod of centuries would 
prove so costly, they observe the effects of 
the structures: built to save the. shot 
then turn (0. models. in the laborat 
find. designs that. will prove effect 
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which you have found and marked by look- 
ing at the weathervane, since the blue rays of 
light which alfect a photographic film are 
[brought to.a focus nearer to a simple spectacle 
lens than the yellow rays which form the 
image the exe sees. 

‘To find the photosraphic focus, place fm 
pack in the camera, and see that the camera 
tube is sid im until the pencil mark you made 
fon itis at the end of the telescope tube. 


LACE a owe iting ardboard cap over 


larse pil 
Io that it can be removed without jarring 
the instrument. Then remove the safety cover 
Of the film pack, and draw out the camera's 
dark slide as far as i will go, You are now 


‘To-do this, train the telescope on some 
bright star near the sky's equator, using the 
finder tube, In onder to ae the threads clearly, 
hhave a friend illuminate them from the side 
with a flash-light lamp—or hang a lantern 30 
that it lights up the threads. When the star 
{som the cross threads, zo quickly to the ob- 
ject lass and remove the exposure cap, being 
‘Careful not to jar the instrument, Count thirty 
‘and replace the cap. 
Now, as quickly as pomsible, slide the cam- 
0 the telexcope tube abort a quar 
inch, mark the place with a pencil 
the object lass, remove its cap, 
‘and replace it again. Repeat the 
process once more, and then take out and de- 
Yelop the film, as already described. 

‘You will find on the film nothing but three 
short, dasblike trails in a line. They were 
‘made by the bright star you sighted at, during 
the three hall-minute exposures. 

“These dss will vary in sharpnes the 
gate the sharpest you wil know that 
the telescope tube should be permanently fixed 
40 that the second pencil mark on the camera 
tube fs at the end of the telescope tube. If 
either of the other trails is the sharpest, place 
the camera tube in permanent adjustment at 
the corresponding pencil mark, 

‘Now at last you are reads to take your 
moon picture with sour telescope correctly 
Focused. ‘The procedure is exactly the same 
as above, except that when you make the ex- 

sre rou mint remove the cap and replace 
Was quickly as possible. Do not leave the ob- 
ject glass uncovered more than balf a second. 
second lasts while you say, “thousand 


YOU CAN PHOTOGRAPH MOON AND STARS 


(Continued from pose x7 


and one." A hall second is represented by 
About the time it takes to say’ “thousand.” 
This is 9 good guide for esposure when using 
aan ordinary lm pack. Superspees! film would 
‘oui sexponie, een 

jm taking moon pictures with a telescope, 
0 enthusiasts can work together with ad- 

ze. One watches through the finder tube 
{until the moon is exactly on the cross threads, 
‘Then he gives the word, and the other makes 
the exposure while the moon's image is exact- 
lyin the center of the film, 


HEN, working alone, you must work 

ly or you may find, on develop 
ing, that the earth's motion has earried the 
‘moon's image partly or entirly off the film, 
‘A'eood plan isto put the zround glass in the 


Image travel off the field of view, 

‘ming its disappearance with a 
wll thus find out just how many 
hhave to make the picture 
“The method used in taking star pictures is 
slightly’ different from that employed in moon, 
photography, for the exposure must be longer, 
And some way must be found of making the 
Stars st still for their pictures, ‘They must be 
prevented from making trails across the fi, 
a they did in the polar-trail picture that ap 
peared in the first article of this series, 

“The answer is to remove the telescope from 
fits mounting, and replace it with an ordinary 
‘camera. Make another finder tube and fa 


threads to the inch. The threads on this bolt 
‘exactly it the threads in the tripod socket, 

‘Any double-lens camera can be used, but 
the greater the speed of its lens, the better the 
reaulting maps will be, An F/4'S lens 38 idea}, 
bbut even one whose largest diaphragm is F/ 
fan be used, Single-ens box cameras are of 
Title oF no use, 

In order to prevent the formation of trails 
by the stars being mapped, the camera and its 
attached finder tube must be made to follow 
Theis movement as exactly as possible, 

“This slow, steady movement canbe se- 
cured with 'a. litle practice, and. the, aid 
Gf the slow-motion device lustrated, This 
low-mation ‘mechanism is merely 3 ew 
pivoted upes the equatorial mounting, Tts 
sharpened upper end fits into a V-shaped notch 
cut Into a disk which can be adjusted by a set 
Screw upon the polar axis of the equatorial. 


HE observer, watching some bright star 
throu te Sodetbeapie aw 
steady premure upon the eps the 
Siar upon the cto threads in trent of the 
finders The camern accordingly follows 
the movement of the entire constellation 
{he resulting picture wil be made up of dot 
‘With a fairy fat lens on your camer, you 
wil be able to et Rood star maps with ex- 
onures af ve or ten minutes: “fp Hold the 
HEE the ce tread of the ope for 
longer periods becomes very tiresome. 
Tconcsion, let me add a word af caution. 
Be sare to take pains that the por ais of 
Sour eaatoial es exactly north abd south 
2nd that its base is level, Otherwise the fele= 
Scope will not follow the stars truly. 
the neat article an experien, will be 
sven tha will enable you fo. And. the trae 
forth, either forthe purpose of setting up ah 
gent for eg an nara 
er experiments will explain the exsors, 
{he eqeinoses, the sles the mich sum, 
Shd the differences between salar time apd 
Sandard time, 
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STRANGE INVENTIONS 
USED BY GAMBLERS 


produced by the cutting knife at the factory 


Narying up or down a fraction of an inch when 
Wshced across the thsizn, In the end, he found 


‘enough differences to make a deck in which he 
‘ould recognize any card. Throwing the rest 
away, he packed these pasteboards in a plas- 
Sine wrapper and box and had a deck which 
could be examined under a microscope with- 
‘Out finding it altered in any way 

By culling tiny strips off the tops of cer- 
tain’ cards in the deck, the crooked player 
Sometimes alters. the upper-eze desizn of 
these cards so he cam recognize them. Again, he 
max trim the corners s0 he can feel them in 
dealing. A. variation of this trick is the pro- 
‘duction of humps and strippers. Humps are 
‘ards trimmed 0 they bulge slictly’ at the 


they cannot be seen, the practiced fingers 
the sharper can feel the cards he wants as 

‘manipulate the deck so he will wet 
valve eats 


‘Slick ace decks” help the card cheater 
much the same way. They are manutactared 
‘with the ace, or any other desired card, pole 
ished until it has less frietion than the othe 
cards thus eausi 
at the place wher 
‘The oldest method of marking cards during 
play is “erimping the deck.” By 
Corners of cards slightly up of down, 


‘ating 
the hacks with his fingernail, or bending the 
pasteboards in the middle, the crook marks 
Important cards as the play proceeds, Some 

peckal rine. or thumb-prick is worn 
A 'small raised point which can be 


Backs of cards, the postion 
inzushing them 


GOME year as, a nor 
in the east produced a 
‘which enabled him to trim suckers for several 


months belore its secret was discovered, The 
Shade was made ina special color while the 
backs of the carde were marked in invisble 
{nk which could be seen only when looked at 
ransparent substance tinted the 
shade. The other players looked 
at the cards and saw nothing. He looked at 
{them and saw in slowing letters and numbers 
the marks that identified them all, ‘Today’, 
such shades, as well as tinted glasses, for the 
‘same purpote are on the market 


“Chink ink’ and “Golden Glow Daub” are | 


ako available for marking cards by cheaters, 
‘The former is a special preparation that is, 
pliced ‘under the fingernail and so (ra 
ed to the upper edie of a card, the posi- 
indicating its value. The dab comes in 
a tiny pot which can be sewed into the hem 
‘of a vest with a small sit opening outward 
By rubbing his fingers over this slit, the 
crooked card player smears them with the 
fluid whieh Teaves a 
fon a card and 


1 
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STRANGE INVENTIONS SED BY GAMBLERS 


(Continued front pare 1 


deck while playing 


crm city, a few months 230, an 
weniods yest button enabled 3 card shark 
‘clean up several thousand dollars at stud 
poker before he was causht, The six buttons 

down the front of his vest appeared 
to be all the same. But the one just below the 
level of the 2 equipped with a siding 
p and a 


piles of bills, of in the chewed end of a cigar, 
to show the crooked card dealer what his op- 
Ponent gets, Hishly-polished signet rings are 
Nimetimes employed. as shiners. without 
tracting attention. Recently, convex mirrot 
Mich show the whole face'of the card and 
Which do not theow reflected light that would 
ive away t ‘being adopted. 


have reported the discovery of the latest 
such devices, a “holdout glim.” It is a co 
Vex mirror attached to lazy-tones arm which 
Shoots out from under the player's vest when 
he pulls. a wire by spreading his lexs apart. The 


mtror is proseced only when tence and 
aly Ridden out of sight duns the Tat 
Othe ame 


Such holdout mechanioms, strapped to the 
wrists with elastic bandages or hidden fn the 
iss of coats anid vests, are frequently used 
to switch cards or to supply: kines and ai 
hen they are needed by the crook gambler 
The uiers are known as “machine men.” The 


fact that they somtimes have to make un- 
‘Sits or machine tke 
ing thelr Rok, ual 

Te ene. istace Tear of helo 
weorkel too well I. was deseted (0 oper: 
She wthout Shy’ calbiae movement of the 
itnds or les wire about the chest prfeet- 
tne the lsefon arm ihn the amber ok 
Sheedy dep breath: Ieworked sibout 
2 spr for more shana week, Then nthe ide 
theo game the wearer had to see 
stiden intake of reat operated the deve 
Sn eut popped am ace in fll Yew of te 
ther pager! 

Chea the coat spider" x small spring 
tasde, with stp prone atached, ee 
tizned to book om the tnderte'of a cost 
deere, holding rom one to six eaed tightly 
sss the cath 

ANY of the lntet 
Minton wate 
made, thefamblers sending tn ther cen OF 
frre forte purpone One devices adverioed 
3s being attached ide the ning in sich a 
Stay tha the coat can be taken of, tured 
ronecde-out and shaken Without danger 
Wdeiecion. Gtter lent smooth-wordlng 
tmechanams ofthe kind are re porfclly cone 
SEroced that they came ed even when the 
Sharper taken his coat and plays in is 
Sileven 

ices T have decribed are by no 
ream alo thove ed inthe realm of efeked 
Eambling ‘New ones appear comtantyy Nor 
Sethe ibe spore products ot ein 
‘iat crooks "They fare fctory-made and 
Whey dtrbate, 

Stone who gambles today, not ony bucke 
the nen af cance but kly fs well fe 
meet the chcanery of sleek 


wives them away 


CIVILIZED MEN 15,000 YEARS AGO 


(Continued from page 23) 


stick and flint scraper knife were similarly 
tembedded alone with two Breplaces in which 
Wood and sloth remains had been burned. 
‘Apparently: ‘the fires bad been extinguished 
font betore the sloth abandoned the eave. 
Thee constitute his evidence 

But what ol the sloth man? His features 
cannot ‘yet be reconstructed for his remains 
have not been found. But his weapons and 
tools ate reveal larly ie atl 
dart, The allatl i also known as a throwing 
Mick. It convists of a. stick about twenty: 
inches lone with a handle at one end and a 

the other. The spur ensaged 

‘up drilled in the butt of the dat 
featlatl and dart were beld in the 
richt hand, with the butt of the dart against 
the spur. Then the dart, cat with a sweeping 
‘oveehand motion. Slew throush the alt with 
treat force, The object of the jrimitive device 
‘Was to lenathen the sloth man's arm by the 
ke the aflatl and consequcally to sive 
bhim greater force in casting the dat. 


HE darts, usually, were four to five fect 
one. feathered like an arrow, and were 
provided, around Gypsum Cave, with a stone 
point. Exen today’ the atlat is found amone 
the aborizines of Australia, in Melanesia and 
Micronesia and in Siberia, while the Eskimos 
ing dew n much food with this Weapon, 
The Grpsum Cave discoveries, associated 
with others in various sections of the United 
States, enable Harrington to catalog the ex- 
tinct animale with which these ancient peopl 
sociated, inchading that strange Proboscd 
anlike beast whose pictograph was found by 
Charles ‘Kelly pot long az0 on a clit neat 
‘Moab, Utah, This was. curious snouted erea- 


ture, not vale the hippopotamus. But he 
war not the ble ausocite, We now have vis 
Ace that the early Amercan ved amor 
mammoth, mantodens, ground alin, Bom, 
‘amc, hore, muskos, four-hormed aielope, 
‘mt vulture, shorttaced bear, and drew 
eantime North Ameria. War Bing peo: 
ped bya sturdy and intelligent race, thom 


sting trme “Late Selutean™. the 
round sloth people, Very low types 6f man, 
‘Harrinston told me, such as the Fevenbel, 


probably never reached the America. Instead 
modern type hexan to fter in from ANA 
About 20,000 Sears aso. It was ther descens 
‘ants whose fires he found in Gypeum Cave, 
“Mito contin never grin wi 
he vad, “and the Solutrian type of Ain 
Supplanted the earlier ste except 
in toaated places, such as Cuba, The time was 
bout 14.000 n.¢- Many animals now extinct 
‘were still abundant 
“Aan in a hisher state of development 
reached our shores during the same period, 
Drobably’by way of Asia and perhaps through 
Teeland and Greenland; but these mans kept 
to the north, following the retreating pacers, 
tecame the ancestors of today's Eskimo, 
“In the south, the ancestors of the Ameri- 
can Indian wore spreading rapid’; cultures 
Wwere changin and focal patterns developing. 
‘Ard conditions were establishing Uhemeelves 
{nthe southnrest particulary” in the Great 
Basin, Pestocene amimals were becoming ex 
tinct: Here ground sloth, horse, and especial 
the camels were the las to'ko: Farther north 
Sid east, the mastoden stl range, now fe 
Yading formerly glaciated coumtey, ‘This was 
the date of Gypsum Cave!” 
(Continued on page 107) 
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AMERICA HAD CIVILIZED 
MEN 15,000 YEARS AGO 
Continued from page 106; 


“But what followed?" T asked. 

What T have told you represents theory.” 
Harrington replied, “From here on we bave 
fully established fact, 

“A long period of slow development ensued. 
Is early stages corresponded in time with the 
European Neolithic. Immigration slackened, 
‘but did not cease before certain Neolithic ideas, 
such as the bow and arrow and the cet, or 
frooveless axe, had reached America. Old 
World food plants, however, were not brought 


Great Lakes region, withthe addition of gold 
that is now Mexico, was well 
"The Tton Age missed America altogether, 
and. only" in. Peru do. we Sid" anythine 
Sivan ote Bronze A ofthe od wor 
‘This entire period covered approximately the 
ears {rom 10000. to 1,800. 0. and 
Telonged to the Recent geologically, although 
the elephantike mastodon seems to have su 
‘ved inthe northeast fora Tong time, In ce 
lain rerions, suchas the southwest, archacolo- 
fists have been able to divide the final 3,000 
Sears into culture stazes terminating in the 
‘Coming of the white andthe consequent sl- 
den destruction or Rradual byeaking down of 
the native American culture.” 


PLANT GROWTH STOPPED 
BY HEAVY NEW WATER 


Swat quantities of a new kind of water, 
answering to the familiar formula “F1z0” but 
heavier than ordinary water and possessing 
mysterious powers of inhibiting the growth ot 
live things, have been prepared by Dr. Gilbert 
N. Lewis, of the University of California, To- 
‘bacco sees, placed in the new water, failed to 
sprout although they sprouted in’ ordinary 


to chemists, who. had always. suppose 
hydrogen atoms of equal weight, It remained 
for Dr, Lewis to succeed in preparing water 
containing a predominance of the heavy kind 
ff hydrozen, by separating it electrically from 
the lighter kind, with the result that a new 
Substance of unknown and perhaps important 
‘new properties has been found. 
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OLD AGE POSTPONED 
BY REMARKABLE DIET | 


Recexr discoveries in nutrition promise the 
zew generation a life span ten percent longer 
that thelr heredity would otherwise have en- 
titled them to, declares Prof. HC. Sherman 
of Columbia University. Morcover, a properly 
planned diet will postpone the efiects of ok 
Age so that a man ef sixty-five or more will 
retain his full faculties and vigor, and the re- 
sult, Prof, Sherman foresees, will be anew 


Society rude by ite oder head The new dict oe 
is planned to supply eertsin organic acids that || SendNo eTeBaREe PE TSPETES | aan 
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New Triumphs of Transatlantic Electric Ships 


‘To see at first hand some of the wonders 
of this latest trend in merchant shipbuilding, 
the writer recently made a tour of inspec- 
tion of the (urbo-cleetric Queen of Bermuda, 
the most modern and lusurious electre linet 
Jn present. service, 

Under the guidance of engineers and elec- 
tricians, I saw propellers being put throuxh 
their motions,” gvto-compases spinning, 
‘water-tight doors clanging shut in response 
to distant signals, cargo being hoisted. food 
steamine in giant ovens, the great rudder 
responding 10 Invisible impulses {rom the 
bbridve. The maze of steam piping of the 
steamship of a few years ago was conspic. 
luously absent, Wherever there was light or 
heat, or work being done, or delicate devices 
‘operating (or the ship’. safety, electricity, 
‘conducted through copper wires, was in com 
‘mand and doing all the work 


TE tappened tat my visit wa om the 
‘morning of salling, when deck olfcers and 
engineers were preparing to ive the motors 
a'turn-over, tor make certain that the Dro- 
pelling machinery ‘was In perfect order. 
fore. an immaculately groomed main 
switchboard, deep In. the engine room. the 
Chief electrician and the stat chiet ensineee, 
‘with several white-overaled amsistants, stood 
‘ailing at attention, Suddenly. over the sort 
purring of idling turbines, came the clang 
dng of the bridge teesraph® port: outboard 
propelice—slow—ahead 

Immediately an assistant had answered 
the signal. an electrician was slowing turning 
fone of the two lanse nichled wheels which, 
throush'an iniicate automatic relay” system, 
control the entie operation of the turbines 
find propelinz motors. na matter of several 
seconds, turbines had been speeded, the port 
uthoard motor slowly turned over, and a 
Senal returned to the bridge that the opera 
tion’ hid been completed. 

Tn rapid succession, the telegraph clanged 
orders for ‘each of the four propellers 
Smoothly” and rapidly, the orders were ar- 
ried out. By a slight throw of a smaller 
wheel, the propellers could be put into. re- 
Yerse, So simple was the manipulation of the 
machinery ot this electric sip. Un com 
control of her 102000 horsepower cou. In 
fn emerzency, be accomplished by. single 
‘man operating the controls 

Twas soon to find out, however, that the 
marvellous electrical service of the ship, di 
not end. ‘with the driving equipment. Elec- 
tricity was funetioning every sehere 
vei (Be, cae oom, ects it pumps, 

st ‘pumps, bilge pumps, water pumps: 
sand ready” for instant dts. Water-tisht 
‘loors in the bulkheads are opened and shut 
by electricity. Huce electric blowers keep 
these rooms constantly at a comfortable 
temperature, Hdro-lecttie “steering Bear 
mooi, maneuver the rudder” Whe al 
the ‘ship's refuse is dipested and expelled 
tinder the "water by" an clectrie. sewerage 
system that Insures sanitary conditions 


TIME trourhout the ship i tld by: ec, 
tricity, food f cooked, eabins heated and 
cooled, perishables refrigerated, clothing and 
linens aundered. Electric cranes, eapstans, 
land winches haul lines and anchors and lit 
Tuggase. Lifeboats are raised on electrcally- 
operated davits. An automatic fire alarm 
system flashes instant warning of excess heat 
jn any part of the ship, and electric fire- 
fighting equipment is iminediately available 
to quell a posible blaze. 

‘Besides the sual radio telegraph and tel- 
phone apparatus and radi compas, 

lectrical equipment of this new ship is 
finally completed with a gyroscopic compass, 
electric bridge telesraph, electric fathometer, 
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lectrc log and the very latest clectric eye of, 
‘Macneil which is capable of detecting objects 


HE fist argument of these men was 
eed rection between turbine and feo 
police For hshesteticiency, turbines hal to 
esdzned for sped ransing from about 
150 to 5000 revolutions per minut, Pro- 
Teller, on the other band wasted. power 
Exrovacanly when thing 2¢ more than 
sty. 300 revolutions By coupling the ship 
Trbines to clectic Benertery, and then 
Convcting this power throwsh copper wires 
{o'motore connvted to the proper shaft, 
any speed ratio desired could be casily 
tained and” both propeller and "rine 
‘fi th was ot the ony aking prof 
at thin an no ne poi 
the pincers Mechanica ering a area 
ben developed. which. could perform ths 
fervie with Tee weight and. at testa 
on. Electic dive, hey timed, posse 
"number of other advantazes. whith coud 
‘not be matched by any other type of ship- 
une equipment tn essence One was 
Tevering of the proper atthe mete 
{tow ot swith With ordinary turbine 


First Telephone Used to 
Help Escaping Slaves 


America’s oldest telephone, pic- 
tured here, was used before the 
Civil War by abolitionists who 
helped negroes escape. It consist- 
ed of a wire attached between 
drumlike boxes containing dia- 
phragms. A ringing bell announc- 
ed that a message was to be sent. 


rive, reversing was a complicated feat requir 
ing a transfer of steam from the ahead tur- 
bines to special astern turbines 

‘Another advantaze was the possibility. of 
cruising at slow speeds, when desirable, with 
‘merely a half or a quarter of the turbo-gen- 
crating plant in operation, reserving the 
fate plant for extreme bursts of speed, 
A factor of economy in ordinary runs, this 
advantage might prove vital in case of a tur 
bine breakdown at sea. Instead of drageing 
43 dead propeller through the water, the dis 
bled turbine could be completely shut down 
And all the propeller motors operated from 
the remaining turbines. 

Despite the theoretical advantages, this 
type of propulsion was persistently turned 
down ‘by both. merchant and naval sh 
‘builders until 1018, in which year the U. 
naval collier Jupiier was equipped with a 
{c00,borcpower plant as "an ‘experiment. 
‘The Jupiter proved so economical and trou- 
Dlesfree’ inher trials that five years later 
electric. drive was “chosen for “the great 
Mreadnaueht New Mexico, and subsequently 
for every first line battleship of the United 
States that has been constructed since, 


BBY 2227, with the commissioning of the 
D sant sirerast carriers Seratoga and Les 
ington, the United States Navy could boast 
clectrially-driven ships faster and more pow= 
ferful ‘than any" other large ships in’ the 
world 

‘Adding to the remarkable experience of 
the Navy that electric ships: were. unusually 
rugsed. easily handled, and could be built to 
stupendous, powers, the Coast Guard Intro- 
‘ced an innovation which, was 10 revolu- 


‘Although ‘Captain Q. 8, Newman, then 
chief ‘of engineering, was certain that, (oF 
the strenuous and hazardous duties of Coast 
Guard cutters, electric drive was superior 10 
all others, he was confident that properly c= 
Signed synchronous motors could spin the pro- 
‘more efficiently than the Induction 
‘motors used by the Navy. Synchronous mo- 
tors were lighter and cheaper for a given 
Donepower. "His deciion to have wunchno 
rive installed in the little cutters Tampa, 
Haida, Mojave, and Modoc, which were put 
fnto service in 1021, yet an example which has 
been followed by the present flet of electric 
merchant ships 

“The first important vessel of this leet was 
the palatial, 20,000-ton ‘Californis, of the 
Panama Pacific line, put into service in Jan. 
tunry, 1928 By the ‘beeinning of the next 

two sister ships, the Virginia and the 
Penasylvania, were operating on the same 
rum abd also sletrically powered. 

Inspired by the success of these ships, 
Great’ Britain built ‘the Viceroy of Indie, 
which introduced electric service to the lon 
fun between Enzland, India, and Australia, 
In the succeeding five years came the Morro 
Castle and the Oriente, the President Coot- 
idge and President Hoover, the Strathnavar 
‘and Strathaird, and finally the new Monarch 
of Bermuda and Queen of Bermuda. At the 
present writing, the electric ship total has 
‘limbed to more than 1.200.000 horsepower. 

“The electrification of the Normandie comes 
as a climax to a. meteoric. development, 
Bhs dive was chan for most f the 
present ships because of some peculia 
their runs, such as the necessity for long 
Periods of slow speed cruising, or tortuous 
Ehannels through ‘which extreme mancuver= 
ing qualities are cscential. The fact that the 
laneest ship im the world has chosen this 
‘means of propulsion merely for achieving 
seater speed, comfort, and reliability across 
the Atlantic may signify the beginning of 
‘major revolution in shipbuilding. 
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